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F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Summary

The administration’s proposed FY 2010 defense budget requested about $10.4 billion in research
and devel opment and procurement funding for the F-35 Joint Strike Fighter (JSF) program. This
would fund the procurement of 10 F-35As for the Air Force, 16 F-35Bsfor the Marine Corps, and
four F-35Csfor the Navy.

The administration’s proposed FY 2010 defense budget also proposed terminating the F-35
alternate engine program, which is intended to devel op the General Electric/Rolls-Royce F136
engine as an alternative to the Pratt and Whitney F135 engine that currently powers the F-35. The
Obama administration opposes further funding for the alternate engine program and has
threatened to veto the FY 2010 defense authorization or appropriation bill if either “would
seriously disrupt” the F-35 program. The F-35 alternate engine program has emerged as a major
item of debate on the FY 2010 defense budget.

FY 2010 defense authorization act: The conference report (H.Rept. 111-288 of October 7, 2009)
on the FY 2010 defense authorization act (H.R. 2647/PL. 111-84) authorizes funding for
procuring atotal of 30 F-35sin FY 2010, asrequested. Thereport authorizes $430 million in Air
Force and Navy research and devel opment funding for continued devel opment of the F136
alternate engine, and $130 million in Air Force advance procurement funding to begin F136
procurement. Section 131 of the act requires a report on the procurement of “4.5"-generation
fighters that isto include, among other things, “a discussion regarding the availability and
feasibility of procuring F-35 aircraft to proportionally and concurrently recapitalize the Air
National Guard during fiscal years 2015 through fiscal year 2025.” Section 217 requires future
DOD budgets to provide separate line items for the F-35B and F-35C within the Navy aircraft
procurement account and the Navy research and devel opment account. Section 244 requires, for
the period 2010-2015, an annual Government Accountability Office (GAO) report on the status of
the F-35 program.

FY 2010 DOD appropriations bill: Inlieu of a conference report, the House Appropriations
Committee on December 15, 2009, released an explanatory statement on a final version of H.R.
3326. This version was passed by the House on December 16, 2009, and by the Senate on
December 19, 2009, and signed into law on December 19, 2009, asP.L. 111-118.

The explanatory statement includes $6,840.5 million for 30 F-35sin 2010. Additionally, the
statement contains $430 million in Navy and Air Force research and development funding for
continued development of the F136 alternate engine, and $35 million in Air Force procurement
funding designated for the alternate engine program.
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F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Introduction

In General

The F-35 Joint Strike Fighter (JSF), also called the Lighting I1, is a new strike fighter being
procured in different versions for the Air Force, Marine Corps, and Navy. F-35 procurement
began in FY2007. Current Department of Defense (DOD) plans call for acquiring atotal of 2,456
JSFsfor the Air Force, Marine Corps, and Navy at an estimated total acquisition cost (as of
December 31, 2007) of about $246 billion in constant (i.e., inflation-adjusted) FY 2009 dollars.
The F-35 program is DOD’s largest weapon procurement program in terms of total estimated
acquisition cost. Hundreds of additional F-35s are expected to be purchased by several U.S. dlies,
eight of which are cost-sharing partners in the program.

The administration’s proposed FY 2010 defense budget requested a total of about $10.4 billion for
the F-35 program, including about $3.6 billion in Air Force and Navy research and devel opment
funding and about $6.8 billion in Air Force and Navy procurement funding. (Devel opment and
procurement of Marine Corps aircraft are funded through the Navy's budget.) The proposed

FY 2010 budget would fund the procurement of 10 F-35As for the Air Force, 16 F-35Bs for the
Marine Corps, and four F-35Cs for the Navy.

The administration’s proposed FY 2010 defense budget also proposed terminating the F-35
alternate engine program, which is intended to devel op the General Electric/Rolls-Royce F136
engine as an alternative to the Pratt and Whitney F135 engine that currently powers the F-35. The
George W. Bush administration proposed terminating the alternate engine program in FY 2007,

FY 2008, and FY 2009. Congress reected these proposals and provided funding, bill language, and
report language for the program’s continuation. The F-35 alternate engine program has emerged
asamajor item of debate on the FY 2010 defense budget. The Obama administration opposes
further funding for the alternate engine program and has threatened to veto the FY 2010 defense
authorization or appropriation hill if either “would seriously disrupt” the F-35 program.

Theissues for Congress for FY 2010 are whether to approve or rgect the administration’s
proposal to terminate the alternate engine program, and whether to approve, reject, or modify the
administration’s overall funding request for the F-35 program. Congress's decisions on these
matters will affect DOD capabilities and funding requirements and the tactical aircraft
manufacturing industrial base.

Alternate Engine Program

Introductory information on the F-35 alternate engine program is presented in the “ Background”
section of this report. In the following “ Issues for Congress’ section, the alternate engine program
isthefirst issue discussed. Appendix A presents details from the legislative history of the
aternate engine issue. Appendix C reviews the previous fighter engine competition of 1984-
1994.

Congressional Research Service 1



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Background

The F-35 In Brief

In General

The F-35 was conceived as ardatively affordable fifth-generation strike fighter that could be
procured in three highly common versions for the Air Force, the Marine Corps, and the Navy, so
that the three services could avoid the higher costs of developing, procuring, and operating and
supporting three separate tactical aircraft designs to meet their similar but not identical
operational needs.?

DOD states that the F-35 program “was structured from the beginning to be a model of
acquisition reform, with an emphasis on jointness, technology maturation and concept
demonstrations, and early cost and performance trades integral to the weapon system
requirements definition process.”*

All three versions of the F-35 will be single-seat aircraft with supersonic dash capability and
some degree of stealth. The three versions will vary somewhat in their combat ranges and
payloads (see the Appendix B). All three areto carry their primary weapons internally to
maintain a stealthy radar signature. Additional weapons can be carried externally on missions
requiring less stealth.

! Fifth-generation aircraft i ncorporate the mast modern technology, and are considered to be generally more capable
than earlier-generation (e.g., 4"-generation and below) aircraft. Fifth-generation fighters combine new devel opments
such as thrust vectoring, composite material's, supercruise (the ability to cruise at supersonic speeds without using
engine afterburners), steath technol ogy, advanced radar and sensors, and integrated avionics to greatly improve pil ot
situationa awareness.

Among fighters currently in service or in regular production, only the Air Force F-22 air superiority fighter and the F-
35 are considered fifth-generation aircraft. Russia and Chinareportedly have fifth-generation fighters under
development. Regarding Russia s fifth-generation fighter project, see, for example, Douglas Barrie, “ Russian Fifth-Gen
Fighter Will Not Fly This Year,” Aerospace Daily & Defense Report, November 19, 2009: 2; and Dmitry Solovyov,
“Sukhoi Says New Fighter Will Fly In’09,” Moscow Times, August 21, 2009. Regarding Chind s fifth-generation
fighter project, see, for example, David A. Fulghum, “ China Revs Up Pursuit Of Stealth Technology,” Aerospace Daily
& Defense Report, November 20, 2009: 4; the item entitled “ DIA on China s new fighter” in Bill Gertz, “Inside the
Ring,” Washington Times, November 19, 2009: B1; Bradley Perrett, “ China Close To Testing Next-Gen Fighter,”
Aviation Week & Space Technology, November 16, 2009; David A. Fulghum and Bradley Perrett, “ Experts Doubt
Chinese Stedlth Fighter Timeline,” Aerospace Daily & Defense Report, November 13, 2009: 1-2; the item entitled
“New China Fighter” in Bill Gertz, “Insidethe Ring,” Washington Times, November 12, 2009: B1; and Ted Parsons,
“Chind s Fifth-Generation Fighter To Fly ‘ Soon,’” Jane's Defence Weekly, November 12, 20009.

Strike fighters are dua-role tactical aircraft that are capable of both air-to-ground (strike) and air-to-air (fighter) combat
operations.

2 The program'’ s operational requirements call for 70% to 90% commonality between all three versions. Many of the
three versions' high-cost components—including their engines, avionics, and major airframe structural components—
are common.

Secretary of Defense William Cohen stated in 2000 that the JSF's joint approach “avoids the three parall el
development programs for service-unique aircraft that would have otherwise been necessary, saving a least $15
billion.” (Letter from Secretary of Defense William S. Cohen to Rep. Jerry Lewis, June 22, 2000. Thetext of letter
made available by Inside the Air Force on June 23, 2000.)

3 Department of Defense. Sdlected Acquisition Report (SAR)[for] F-35 (JSF), December 31, 2007, p. 4.
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TheAir Force states that:

The F-35 program will develop and deploy a family of highly capable, affordable, fifth
generation drike fighter aircraft to meet the operational needs of the Air Force, Navy,
Marine Corps, and Allieswith optimum commonality to minimizelife cyclecosts. TheF35
was designed from the bottom-up to be our premier surface-to-air missile killer and is
uniquely equipped for this mission with cutting edge processing power, synthetic aperture
radar integrati on techniques, and advanced target recognition. The F-35 a so provides*leap
ahead” capabilitiesin its resistance to jamming, maintainability, and logistic support.*

The Department of the Navy states that:

The commonality designed into the joint F-35 program will minimize acquisition and
operating costs of Navy and Marine Corps tactica aircraft, and alow enhanced
interoperability with our sister Service, the United States Air Force, and the eight partner
nations participating in the devel opment of this aircraft. This aircraft will give combatant
commandersgreater flexibility acrosstherange of military operations A truefifth generation
aircraft, the F-35 will enhance precision strike capability through unprecedented stealth,
range, sensor fusion, improved radar performance, combat identification and eectronic
attack capabilities compared to legacy platforms. It will also add sophisticated electronic
warfare capabilities, ascompared to thelegacy platformsit will replace, and will tietogether
disparate units scattered across the battlefield, in real time®

Three Service Versions

From its common core, the F-35 is being procured in three distinct versions tailored to the needs
of each military service. Differences among the aircraft include the manner of takeoff and
landing, fuel capacity, and carrier suitability, among others. They include the following:

Air Force CTOL Version (F-35A)

TheAir Forceis procuring the F-35A, a conventional takeoff and landing (CTOL) version of the
aircraft. F-35As areto replace Air Force F-16 fighters and A-10 attack aircraft. The F-35A is
intended to be a more affordable complement to the Air Force's new F-22 Raptor air superiority
fighter.® Compared to the F-22, the F-35A is not quite as stealthy’ and not as capablein air-to-air

“ Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of: Lieutenant
General Danid J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackeford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, p. 10.

5 Statement of Vice Admiral David Architzel, USN, Principal Military Deputy, Research, Devel opment and
Acquisition, LTGEN George J. Trautman |11, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, p. 1.

® For more on the F-22 program, see CRS Report RL31673, Air Force F-22 Fighter Program: Background and Issues
for Congress.

" A November 13, 2009, press article states that “ The F-22 had a -40dBsm all-aspect reduction requirement [i.e., a
reguirement to reduce the radar reflectivity of the F-22 when viewed from al angles by 40 decibels per square meter],
while the F-35 came in at -30dBsm with some gapsin coverage.” (David A. Fulghum and Bradley Perrett, “Experts
(continued...)
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combat, but it is ill very capablein both these areas, and is also very capable in air-to-ground
combat. The F-35 is more stealthy and more capable in air-to-air and air-to-ground combat than
the F-16. If the F-15/F-16 combination represented the Air Force's earlier-generation “ high-low”
mix of air superiority fighters and more-affordable dual-role aircraft, the F-22/F-35A combination
might be viewed as the Air Force's intended future high-low mix of air superiority fighters and
more-aff ordable dual-role aircraft.’ The Air Force states that:

Both the F-22A and the F-35 represent our latest generation of fighter aircraft. We need bath
aircraft to maintain themargin of superiority we have cometo depend upon, the margin that
has granted our forcesin theair and on the ground freedom to maneuver and to attack. The
F-22A and F-35 each possess unique, complementary, and essential capabilitiesthat together
provide the synergistic effects required to maintain that margin of superiority across the
spectrum of conflict. The OSD-led 2006 QDR Joint Air Dominance study underscored that
our Nation hasacritical requirement to recapitalize TACAIR forces. Legacy 4™ generation
aircraft smply cannot survive to operate and achieve the effects necessary to win in an
integrated, anti-access environment.®

Marine Corps STOVL Version (F-35B)

The Marine Corps is procuring the F-35B, a short takeoff and vertical landing (STOVL) version
of the aircraft.”® F-35Bs are to replace Marine Corps AV-8B Harrier vertical/short takeoff and
landing (VSTOL) attack aircraft and Marine Corps F/A-18A/B/C/D strike fighters, which are
CTOL aircraft. The F-35B and the V-22 Osprey tilt-rotor aircraft' are central to achieving a long-
term Marine Corps goal for phasing out the service’'s CTOL aircraft and fielding an all-VSTOL
Marine Corps aviation capability. The Marine Corps decided to not procure the newer F/A-18E/F
strike fighter'® and instead wait for the F-35B in part because the F/A-18E/F is a CTOL aircraft.
The Department of the Navy states that:

The F-35B Short Take-off Vertica Landing (STOVL) variant combines the multi-role
versatility and strikefighter capability of thelegacy F/A-18 with the basing flexibility of the
AV-8B. Having these capahilitiesin oneaircraft will providethejoint force commander and

(...continued)
Doubt Chinese Stedth Fighter Timeline,” Aerospace Daily & Defense Report, November 13, 2009: 1-2.)

8 Theterm high-low mix refersto a force consisting of acombination of high-cost, high-capability aircraft and lower-
cost, more-affordable aircraft. Procuring a high-low mix is a strategy for attempting to baance the goal for having a
minimum number of very high capability tactical aircraft to take on the most challenging projected missions and the
goal of being ableto procure tactical aircraft sufficient in total numbers within avail able resources to perform al
projected missions.

® Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Danid J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackeford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, pp. 7-8.

10 To permit STOVL operations, the F-35B has an engine exhaust nozzle at the rear than can swivel downward, and a
mid-fuselage lift fan connected to the engine that blows air downward to help lift the forward part of the plane.

! For more on the VV-22 program, see CRS Report RL31384, V-22 Osprey Tilt-Rotor Aircraft; Background and Issues
for Congress.

12 For more on the F/A-18E/F program, see CRS Report RL30624, Navy F/A-18E/F and EA-18G Aircraft Procurement
and Strike Fighter Shortfall: Background and Issues for Congress.
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the MAGTF [Marine Air-Ground Task Force] commander unprecedented strategic and
operationa agility.

TheMarineCorps' tactica aviation (TACAIR) fixed-wing platforms, used for direct support
to our ground combat Marines in the fight, are the AV-8B Harrier, the F/A-18 A+/C/D
Hornet and the EA-6B Prowler. These aircraft are approaching the end of their planned
service lives, and the Marine Corps, through careful service life extension programs, has
managed these legacy platformsto bridge our aviation force until future airframes come on
line... TheMarine Corpsintendstoleveragethe F-35B’ s sophisticated sensor suiteand very
low observable (VLO), fifth generation strike fighter capahilities, particularly in the area of
data collection, to support the Marine Air Ground Task Force (MAGTF) well beyond the
abilities of today’s strike and EW assets.™

Navy Carrier-Suitable Version (F-35C)

The Navy is procuring the F-35C, a carrier-suitable CTOL version of the aircraft.* The F-35C is
also known asthe* CV” version of the F-35, as CV is the naval designation for aircraft carrier.
The Navy in the future plans to operate carrier air wings featuring a strike fighter combination of
F/A-18E/Fs (which the Navy has been procuring since FY 1997) and F-35Cs. The F/A-18E/F is
generally considered a fourth-generation strike-fighter. (Some F/A-18E/F supporters argue that it
isa“fourth-plus’ or “4.5" generation strike fighter because it incorporates some fifth-generation
technology, particularly inits sensors.) In contrast to the Air Force, which has operated stealthy
bombers and fighters for years, the F-35C is to be the Navy’s first considerably stealthy aircraft.
The F/A-18E/F incorporates a few stealth features, but the F-35C is stealthier. The F/A-18E/F is
less expensive to procure than the F-35C. The Department of the Navy states that:

The F-35C carrier variant (CV) complements the F/A-18E/F Block 1l and EA-18G in
providing survivable, long-range strike capability and persistence over thebattlefidd. TheF-
35 will give the ESG and CSG commanders a survivable “Day-One” strike capability in a
denied access environment that can not be accomplished by current legacy aircraft. =°

Alternate Engine Program

The F-35 is powered by the Pratt and Whitney F135 engine, which was derived from the F-22's
Pratt and Whitney F119 engine. The F135 is produced in Pratt and Whitney’s facilities in East

13 Statement of Vice Admiral David Architzel, USN, Principa Military Deputy, Research, Development and
Acquisition, LTGEN George J. Trautman |11, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, pp. 1-2.

¥ Features for carrier suitability include, among other things, strengthened landing gear, a strengthened airframe, and
an arresting hook so asto permit catapult launches and arrested-wire landings, as well as folding wing tips for more
compact storage aboard ship.

15 Statement of Vice Admiral David Architzel, USN, Principa Military Deputy, Research, Development and
Acquisition, LTGEN George J. Trautman |11, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, p. 1.
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Hartford and Middletown, CT.*® Rolls-Royce is a subcontractor to Pratt and Whitney for the
vertical lift system for the F-35B.

Consistent with congressional direction for the FY 1996 defense budget (see Appendix A), DOD
established a program to develop an alternate engine for the F-35. The alternate engine, the F136,
is being devel oped by a team consisting of General Electric (GE) and Rolls-Royce. Theteam
includes GE Transportation—Aircraft Engines of Cincinnati, OH, and Rolls-Royce PLC of
Bristol, England, and Indianapolis, IN. The F136 is a derivative of the F120 engine that was
originally developed to compete with the F119 engine for the F-22 program.

A September 24, 2009, DOD information paper on the alternate engine program provided to CRS
states the following:

e Pratt and Whitney has received a total of $7.3 billion in funding during the period
FY1994-FY 2009 for work relating to the F-35 program. This figure includes
funding for work that was performed during the Concept Demonstration phase of
the F-35 program for the Boeing concept for the JSF (a concept that was not
selected for System Development and Demonstration [SDD]). Thetotal of $7.3
billion includes $6.1 billion received during the period FY 2002-FY 2009 for F135
SDD work. The estimated cost of the F135 SDD contract increased from $4.8
billion at contract award in 2001 to $6.7 billion as of September 2009.
Approximately $0.8 billion of theincreaseis cost growth; the remaining $1.1
billion or so reflects an increase in the scope of work to be performed.

e The General Electric/Rolls-Royce team received a total of $2.4 billion during the
period FY 1995-FY 2009. Thistotal includes $1.7 billion for SDD work for the
F136 engine during the period FY 2005-FY 2009. The F136 GE/Ralls-Royce
team’s effort does not include design, development, test, and delivery of STOVL
Lift System components and exhaust systems, which are devel oped and provided
under the F135 Pratt and Whitney SDD contract. The F136 SDD contract
consequently includes fewer test hours and fewer ground test engines. In
addition, since the F136 SDD flight qualification occurs later in the F-35 SDD
program, fewer flight test engines would be needed.”

DOD included the F-35 alternate programin its proposed budgets through FY 2006, although
Congressin certain years increased funding for the program above the requested amount and/or
included bill and report language supporting the program.

The George W. Bush administration proposed terminating the alternate engine programin
FY 2007, FY 2008, and FY2009. Congress rejected these proposals and provided funding, bill
language, and report language to continue the program.™®

18 Pratt and Whitney’ s parent firmis United Technologies.
Y DOD information paper on F-35 program dated September 24, 2009, provided to CRS by Air Force Legislative
Liaison Office on September 29, 2009.

18 Bjl| language since FY 2007 includes Section 211 of the FY 2007 defense authorization act (H.R. 5122/P.L. 109-364
of October 17, 2006) and Section 213 of the FY 2008 defense authorization act (H.R. 4986/P.L. 110-181 of January 28,
2008). (For the texts of these two provisions, see Appendix A.)
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The F-35 alternate engine program has emerged as a magjor item of debate on the FY 2010 defense
budget. The Obama administration opposes further funding for the alternate engine program and
has threatened to veto the FY 2010 defense authorization or appropriation bill if ether “would
seriously disrupt” the F-35 program. (See “Legislative Activity for FY2010.”)

Inthe“Issues for Congress’ section of this report, the alternate engine program is the first issue
discussed. Appendix A presents details from the legislative history of the issue.

JSF Program Origin and Milestones

The JSF program began in the early- to mid-1990s.” Three different airframe designs were
proposed by Boeing, Lockheed, and McDonnell Douglas (the last teamed with Northrop
Grumman and British Aerospace). On November 16, 1996, the Defense Department announced
that Boeing and L ockheed Martin had been chosen to compete in the Concept Demonstration
Phase (CDP) of the program, with Pratt and Whitney providing propulsion hardware and
engineering support. Boeing and L ockheed were each awarded contracts to build and test-fly two
aircraft to demonstrate their competing concepts for all three planned JSF variants.

The competition between Boeing and L ockheed Martin was closely watched. Given the size of
the JSF program and the expectation that the JSF might be the last fighter aircraft program that
DOD would initiate for many years, DOD’s decision on the JSF program was expected to shape
the future of both U.S. tactical aviation and the U.S. tactical aircraft industrial base.

In October 2001, DOD sdected the Lockheed design as the winner of the competition, and the
JSF program entered the System Devel opment and Demonstration (SDD) phase. SDD contracts
were awarded to Lockheed Martin for the aircraft and Pratt and Whitney for the aircraft’s engine.
General Electric continued technical efforts related to the development of an alternate engine for
competition in the program’s production phase.

¥ The JSF program emerged in late 1995 from the Joint Advanced Strike Technology (JAST) program, which began in
late 1993 as aresult of the Clinton administration’s Bottom-Up Review (BUR) of U.S. defense policy and programs.
The BUR envisaged the JAST program as a replacement for two other tactica aircraft programs that were being
terminated (the A-12 program, which was intended to provide a stealthy new carrier-based attack planeto replace the
Navy's aging A-6 carrier-based attack planes, and the multi-role fighter [MRF], which was the Air Force had
considered as areplacement for its F-16 fighters).

In 1995, in response to congressiona direction, a program led by the Defense Advanced Research Projects Agency
(DARPA) to devel op an advanced short takeoff and vertical landing (ASTOVL) aircraft wasincorporated into the
JAST program. This opened the way for Marine Corps and UK participation in the JAST program, since the Marine
Corps and the UK were interested procuring anew STOVL aircraft to replace their aging Harrier STOVL attack
aircraft. The name of the program was then changed to Joint Strike Fighter (JSF) to focus on joint devel opment and
production of a next-generation fighter/attack plane.

A Joint Operational Requirements Document for the F-35 program was issued in March 2000 and revalidated by

DOD'’ s Joint Requirements Oversight Council (JROC) in October 2001. On October 24, 2001, the Defense Acquisition
Board (DAB) held a Milestone B review for the program. (Milestone B approval would permit the program to enter the
SDD phase.) On October 25, 2001, the Secretary of Defense certified to Congress (in accordance with Section 212 of
the FY 2001 defense authorization act [H.R. 4205/P.L. 106-398 of October 30, 2000]) that the program had successfully
completed the CDP exit criteriaand demonstrated sufficient technical maturity to enter SDD. On October 26, 2001, the
SDD contracts were awarded to Lockheed and Pratt and Whitney. A Preliminary Design Review (PDR) for the F-35
program was conducted in April 2003, and Critical Design Reviews (CDRs) were held for the F-35A, F-35B, and F-
35C in February 2006 (F-35A and F-35B) and June 2007 (F-35C).
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Thefirst flights of aninitial version of the F-35A, and of the F-35B, occurred in thefirst quarter
of FY 2007 and the third quarter of FY 2008, respectively. Thefirst flight of an optimized version
of the F-35A (a slightly changed design incorporating some improvements) occurred on
November 14, 2009.% Under the FY 2010 budget submission, the first flight of the F-35C is
scheduled for thefirst quarter of FY2010. A November 24, 2009, press report stated:

TheF-35 Joint Strike Fighter model with short takeoff/vertical landing (STOVL) capability
last week began preparationsfor itsfirst vertical landing testsat Naval Air Station Patuxent
River, Md. The F-35B, which is expected to replace the Marine Corps AV-8B STOVL
fighters, F/A-18 strikefightersand EA-6B e ectronic attack aircraft, will perform aseriesof
short takeoffs, hovers and vertical landings over the course of the next several weeks....

The F-35B flight test schedule has dipped several times. According to the program office,
the airplane is now scheduled to be flown in STOVL mode—the most technically risky
aspect of the testing—sometime next month.*

The F-35A, F-35B, and F-35C are scheduled to achieve Initial Operational Capahility (10C) in
March 2013, March 2012, and September 2014, respectively. Note that the scheduled 10C of the
F-35B is ayear earlier than that of the F-35A. The September 2014 I1OC for the F-35C was
announced by the Navy in September 2009; prior to the announcement, the F-35Cs was
scheduled to achieve |OC six months later, in March 2015.%2

Procurement Quantities

Planned Total Quantities

As of December 31, 2007, the F-35 program included a planned total of 2,456 aircraft for the Air
Force, Marine Corps, and Navy—13 research and development aircraft and a planned total of
2,443 production aircraft. The 2,443 production aircraft include 1,763 F-35As for the Air Force
and 680 F-35Bs and Cs for the Marine Corps and Navy, with exact numbers of Bs and Cs not yet
determined.” These planned production totals are subject to review in the Quadrennial Defense
Review (QDR) that is to be reported to Congress with the submission of the proposed FY 2011
defense budget in February 2010.

2 «First Flight,” Defense Daily, November 23, 2009: 3.

2 MarinaMalenic, “ Pentagon Expects Lockheed To Absorb Some F-35 Cost Overruns,” Defense Daily, November 24,
2009: 1-2.

2 Andrew Tilghman, “Joint Strike Fighter Timeline Moved Up,” NavyTimes.com, September 18, 2009; Dan Taylor,
“Navy Officialy Changes 10C For JSF Carrier Variant From 2015 to 2014,” Inside the Navy, September 21, 2009. In
November 2009, Lockheed announced that the first flight of an F-35C test aircraft called CF-1 would be delayed from
the final quarter of 2009 to thefirst quarter of 2010. (Dan Taylor, “Navy Joint Strike Fighter Carrier Variant Test
Aircraft Will Not Fly Until 2010,” Inside the Navy, November 9, 2009.)

% |n 1996, preliminary planning estimated over 3,000 F-35s for DOD and the UK: 2,036 for the Air Force, 642 for the
Marines, 300 for the U.S. Navy, and 60 for the Royal Navy. In May 1997, the QDR recommended reducing projected
DOD procurement from 2,978 to 2,852: 1,763 for the Air Force, 609 for the Marines, and 480 for the Navy.
(Quadrennial Defense Review Cuts Procurement in FY 1999, 2000, Aerospace Daily, May 20, 1997, p. 280.) In 2003,
the Department of the Navy (DON) reduced its planned procurement of 1,089 F-35sto 680 aircraft as part of the
Navy/Marine Corps Tactical Aviation Integration Plan. (See CRS Report RS21488, Navy-Marine Corps Tactical Air
Integration Plan: Background and Issues for Congress, by Christopher Bolkcom and Ronald O'Rourke.)
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Annual Quantities

DOD began procuring F-35s in FY2007. Table 1 shows actual F-35 procurement quantities
through FY 2009 and requested procurement quantities for FY2010. The figuresin the table do
not include 13 research and devel opment aircraft procured with research and devel opment
funding. (Quantities for foreign buyers are discussed in the next section.)

Table |.Annual F-35 Procurement Quantities

(Figures shown are for production aircraft; table excludes 13 research and development aircraft)

FY F-35A (USAF) F-35B (USMC) F-35C (Navy) Total
2007 2 0 0 2
2008 6 6 0 12
2009 7 7 0 14
2010 (request) 10 16 4 30

Source: Prepared by CRS based on DOD data.

Past DOD plans have contemplated increasing the procurement rate of F-35As for the Air Force
to a sustained rate of 80 aircraft per year by FY 2015, and compl eting the planned procurement of
1,763 F-35As by about FY2034. Past DOD plans have also contemplated increasing the
procurement rate of F-35Bs and Cs for the Marine Corps and Navy to a combined sustained rate
of 50 aircraft per year by about FY 2014, and completing the planned procurement of 680 F-35Bs
and Cs by about FY2025.

Program Management

The JSF program is jointly managed and staffed by the Department of the Air Force and the
Department of the Navy (DON). Service Acquisition Executive (SAE) responsibility alternates
between the two departments. When the Air Force has SAE authority, the F-35 program director
isfrom DON, and vice versa. The Air Force resumed SAE authority in April 2009.%

24 |n 2004, appropriations conferees followed a House recommendation to direct DOD to review this aternative
management arrangement. House appropriators believed that “management of program acquisition should remain with
one Service, and that the U.S. Navy, duetoits significant investment in two variants of the F-35 should be assigned all
acquisition executive oversight responsihilities.” (H.Rept. 108-553 [H.R. 4613], p. 234) Conferees directed that DOD
submit areport on the potential efficacy of this change. Prior to the release of the DOD report, former Air Force Chief
of Staff General John Jumper was quoted as saying that he a so supported putting one service in charge of JSF program
acquisition. (Elizabeth Rees, “Jumper Supports Single Service Retaining JSF Acquisition Oversight,” Insdethe Air
Force, August 6, 2004.) However, General Jumper highlighted the significant investment the Air Force was makingin
the JSF program in response to the congressiona |anguage favoring the Navy. In DOD’ s response to Congress, the
report noted the current arrangement ensures one Service does not have a* disproportionate voice” when it comes to
program decisions and that the current system is “responsive, efficient, and in the best interests of the success of the
JSF program.” (U.S. Department of Defense, Report to Congress on Joint Srike Fighter Management Oversight
[forwarded by] Michad W. Wynne, Under Secretary of Defense for Acquisition, Technology and Logistics, December
20, 2004.)
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International Participation

In General

The F-35 program features a significant amount of international participation, making it DOD’s
largest international cooperative program. Allied participation has been actively pursued by DOD
asaway to defray some of the cost of developing and producing the aircraft, and to “ prime the
pump” for export sales of the aircraft.”® Allies in turn view participation the F-35 program as an
affordable way to acquire a fifth-generation strike fighter, technical knowledge in areas such as
stealth, and industrial opportunities for domestic firms.

Eight allied countries—the United Kingdom, Canada, Denmark, The Netherlands, Norway, Italy,
Turkey, and Australia—are participating in the F-35 program under a Memorandum of
Understanding (MOU) for the SDD and Production, Sustainment, and Follow-On Development
(PSFD) phases of the program. These eight countries have contributed varying amounts of
research and development funding to the program, receiving in return various levels of
participation in the program. International partners are also assisting with Initial Operational Test
and Evaluation (IOT&E), a subset of SDD.? The eight partner countries are expected to purchase
hundreds of F-35s, with the United Kingdom being the largest anticipated foreign purchaser.
#'Two additional countries—Israel and Singapore—are security cooperation participants outside
the F-35 cooperative development partnership,” and sales to additional countries are possible.”
Some officials have speculated that foreign sales of F-35s might eventually surpass 2,000 or even
3,000 aircraft.

% Congress insisted from the outset that the JAST program include ongoing efforts by DARPA to develop more
advanced STOVL aircraft, opening the way for UK participation in the program.

% Currently, the UK, Italy, and the Netherlands have agreed to participate in the IOT&E program. UK, the senior F-35
partner, will have the strongest participation in the IOT& E phase. Italy and the Netherlands are contributing afar
smaller amount and will take part only in the coalition concept of operations (CONOPS) validation testing. (Telephone
conversation with OSD/AT&L, October 3, 2007.) Other partner nations are still weighing their option to participatein
the IOT&E program. The benefits to participation are expedited acquisition of aircraft, pilot training for the test cycle,
and access to testing results.

%" Debate continuesin the United Kingdom over whether to base the design of its new carriers on availability of the
STOVL F-35B, which would minimize the need for launch and arresting gear and adeck capable of landing CTOL
aircraft, or to build them to amore conventional design. (See, inter alig, “ Davies: both carriers will take JSF,”

DefenseManagement.com, November 3, 2009.)

% DOD offers Foreign Military Sales (FMS)-level of participation in the F-35 program for countries unable to commit
to partnership in the program’s SDD phase. Israel and Singapore are believed to have contributed $50 million each, and
they are “ Security Cooperative Participants.” (Selected Acquisition Report, Office of the Secretary of Defense for
Acquisition. December 31, 2005.)

In October 2008, it was reported that the Bush administration had authorized sale of the F-35 to Isradl. (Caitlin
Harrington. “US approves F-35 sale to Isragl.” Jane' s Defense Weekly. October 1, 2008) and that Tel Aviv was
prepared to spend as much as $15 hillion to procure 25 F-35s. (“Israel Looks to Spend $15 Billion for CTOL Variant of
F-35." Defense Daily. Octaober 1, 2008.) In July 2009, it was reported that Isragl wants to purchase up to 75 F-35s.
(Tony Capaccio, “Israel Seeks To Buy Up To 75 Lockheed F-35 Fighter Jets,” Bloomberg News, July 25, 2009: 1C.) In
November 2009, it was reported that DOD would provide Isradl in January 2010 with final price details for an Isragli
purchase of F-35s (MarinaMalenic, “Pentagon To Outline F-35 Terms, Pricing For Israel By January, Official Says,”
Defense Daily, November 6, 2009: 2-3), and that Israel’ sinitial purchase of the plane might consist of a squadron of 25
aircraft (Yaakov Katz, “Israd Wants Production Role In F-35 Fighter,” Jerusalem Post, November 13, 2009: 3).

» F.35 program officials have a so discussed the F-35 with other prospective customers, including Germany, Greece,
and Spain.
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Brigadier Gen. David Heinz, program executive officer for the F-35, said devel opment and
testing of the new fighter jet was going well, and the United States and its eight foreign
partners were expected to order more than 3,100 fighters.

Initial foreign military sales to other countries such as Spain, Isael, Greece, Singapore,
South Korea, Japan and Finland could add at least 1,000 more orders.

In time, asworld fleets of F-15, F-16, F-18 and other fighter jets need replacements, sales
could climb as high as 6,000, Heinz told reporters.®

A November 23, 2009, press report added Japan to the list of countries potentially interested in
the F-35:

Japan is considering buying about 40 F-35 fighter jets asthe future maingtay of thenation’s
air force, it was reported Monday.

Japan has officially been pacifist since World War 11 but hasbeen gradually expanding the
role of itsmilitary, in part because of concern over nuclear-armed North Koreaand China's
continued military growth.

Thedefense ministry will likely seek fundsin thefiscal 2011 budget for thefighters, Kyodo
said, citing unnamed sources.

The F-35 Joint Strike Fighter (JSF), being devel oped by the United States, Britain, Audrdia
and other countries, isestimated to cost about 9 billion yen ($101 million) each, Kyodo said.

Japan initially aimed to acquire the F-22 Raptor, which is built to evade radar detection at
supersonic speeds, to replace its aging F-4EJ fighter fleet, but the United States has
announced a plan to halt production of the jet.

Japan has been looking a six models of aircraft, including the Raptor, the F-35 and the
Eurofighter - designed by a European consortium.®*

Singaporean officials have expressed interest in 100 F-35s:

Singapore has shown interest in possibly buying up to 100 of Lockheed Martin Corp’s
(LMT.N) F-35 Joint Strike Fighter aircraft over coming decades, matching | sradl’ stentative
plans, the general in charge of the program for the Pentagon said on Monday.

Separately, the eight countries that have joined the United States to co-develop the plane
appear to belargely sticking to their plansto buy some 730 of their own, said Air ForceMgj.
Gen. Charles Davis, the Pentagon’s program chief.

“The Isradis have said they'd take up to 100 aircraft,” he said in an interview. “The
Singaporeanshave said basically the samething.” Embassy spokesmen of thetwo countries
had no immediate comment...

% Andrea Shalal-Esa, Pentagon sees 6,000 possible F-35 sales,” Reuters.com, June 17, 2009. See a'so Marina
Maenic, “F-35 Saes Could Double As Countries Look To Replace Aging Fleets, Generd Says,” Defense Daily, June
18, 2009: 6. See dso Marcus Weisgerber, “JSF Program Anticipates Nearly 700 F-35 Buys [For Internationa
Customers] Between FY-09 and FY-23, Inside the Air Force, July 31, 2009.

38« Japan Mulls F-35 Purchase As Next Main Fighter Jet: Report,” Agence France-Presse, November 23, 2009.
Obtained from DefenseNews.com, November 26, 2009.
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Davis predicted Japan formally would request F-35 pricing and availability information by
the end of this year as part of its next fighter selection process.

“There sno doubt it'll be astrong competitor” in Japan, he said, adding talkshad a so taken
place with Spain about the F-35 as an eventua replacement for its Harrier jJump jets.

He said the F-35 was on course to become a $1 trillion venture worldwide through 2065,
when the last scheduled to be built would reach the end of its projected service life...

Davis, intheinterview, said hisbiggest concern was any “ short-sighted decisions’ to delay
currently planned purchases of the aircraft, for which relative affordability is one of the
hallmarks.

“Guys, quit screwing around with this” he said, spelling out his message to lawmakers
holding the purse-stringsin the United States and in the F-35 partner countries.®

The UK isthe most significant international partner in terms of financial commitment, and the
only Level 1 partner.®® On December 20, 1995, the U.S. and UK governments signed a
memorandum of understanding (MOU) on British participation in the JSF program as a
collaborative partner in the definition of requirements and aircraft design. This MOU committed
the British government to contribute $200 million toward the cost of the 1997-2001 Concept
Demonstration Phase.* On January 17, 2001, the U.S. and UK governments signed an MOU
finalizing the UK’s participation in the SDD phase, with the UK committing to spending $2
billion for SDD, which equated to about 8% of the estimated cost of the SDD phase. A number of
UK firms, such as BAE and Rolls-Royce, participate in the F-35 program.®

%2 Jim Wolf, “ Singapore and Isragl eye buying Lockheed fighter,” Reuters.com, July 7, 2008.

% International participation in the F-35 program is divided into three levels, according to the amount of money a
country contributes to the program—the higher the amount, the greater the nation’ s voice with respect to aircraft
reguirements, design, and access to technol ogies gained during devel opment. Level 1 Partner status requires
approximately 10% contribution to aircraft development and allows for fully integrated office staff and a national
deputy at director level.

Level 1l partners consist of Italy and the Netherlands, contributing $1 billion and $800 million, respectively. On June
24, 2002, Italy became the senior Level 11 partner. (“F-35 Joint Strike Fighter (JSF) Lightning I1: International
Partners,” http://www.gl obal security.org/military/systems/aircraft/f-35-int.htm, accessed on October 3, 2007.) Italy
wants to have its own F-35 final assembly line, which would be in addition to a potentia F-35 maintenance and
upgrade facility. The Netherlands signed on to the F-35 program on June 17, 2002, after it had conducted a 30-month
analysis of potentid aternatives.

Austraia, Denmark, Norway, Canada, and Turkey joined the F-35 program as Level 111 partners, with contributions
ranging from $125 million to $175 million. (“ Australia, Belgium Enter Joint Strike Fighter Program as EMD Partners,”
Insdethe Air Force, April 21, 2000.)

Unlike the SDD phase, PSFD phase does not make any distinction asto levels of participation. Also unlike the bilatera
SDD MOUEs, thereisasingle PSFD MOU for all partner nations. In signing the PSFD MOU, partner nations state their
intentions to purchase the F-35, including quantity and variant, and a determination is made as to their delivery
schedule. PSFD costs will be divided on a*“fair-share” based on the programmed purchase amount of the respective
nation. So-called “ offset” arrangements, considered the norm in defense contracts with foreign nations, usually require
additional incentives to compensate the purchasing nation for the agreement’ simpact to itslocal workforce. F-35
officials decided to take a different gpproach, in line with the program’s goal to control costs, to avoid offset
arrangements and promote competition as much as possible. Consequently, al partner nations have agreed to compete
for work on a“best-value” basis and have signed the PSFD MOU.

%uy.s, UK. Sign JAST Agreement,” Aerospace Daily, December 21, 1995: 451.

% BAE isamgjor partner to Lockheed Martin and is providing the aft fusel age, empennage, and e ectronic warfare
suite for the aircraft. Rolls-Royce is partnered with GE on the F136 engine and is a subcontractor to Pratt and Whitney
(continued...)
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Friction over Work Shares and Technology Transfer

Friction has existed at times between DOD and foreign partnersin the JSF program over the
issues of work shares and technology transfer. Denmark, Italy, the Netherlands, Norway, and
Turkey in 2003-2004 expressed dissatisfaction with the quality and quantity of the work their
companies had been awarded on the F-35.% These countries threatened to reduce their
participation in the program, or purchase other European fighters instead of the F-35. The
governments of Italy and the United Kingdom have lobbied for F-35 assembly facilities to be
established in their countries. As of 2008, international content in theinitial F-35 aircraft was
approximately 20%, and L ockheed expected international content to potentially expand to about
30% as the program transitions to full-rate production and the supply base potentially
diversifies.®

In 2008, it was reported that some of the partners were attempting to team with others and present
amore united position vis-a-vis Lockheed so as to more effectively negotiate the terms of their
involvement.® In October 2009 it was reported that Lockheed and the Italian firm Alenia
Aeronautica planned to submit to the Italian defense ministry in November 2009 a joint plan for
an F-35 final assembly and checkout (FACO) facility to be established at Cameri Air base, Italy.®
It was also reported that month that South Korean companies could bid for work on the F-35 if
South Korea purchases the aircraft.”

In November 2009, it was reported that Israd’s interest in purchasing F-35s may depend on U.S.
acceptance of an Isradi request that Isradli defense industries being allowed to participate in
producing the aircraft.* It was also reported that month that the Confederation of Danish
Industries had demanded that the Danish government secure subcontract guarantees with

L ockheed regarding Danish work on the F-35 program before the Danish government makes a
selection to purchase the F-35 for Denmark’s Combat Aircraft Replacement Program.*

(...continued)

for producing components for the F-35B’s STOVL lift system. In November 2007, it was reported that Rolls Royce
was planning to open anew plant in Virginiain 2009 to make partsfor the F136 engine. (John R. Blackwell, “New
Plant To Add 170 Jobs,” Richmond Times-Dispatch, November 21, 2007.) Rolls Royce's 2001 contract with Pratt and
Whitney for design and devel opment of the STOVL lift componentsis valued at $1 billion over 10 years. (“Rolls-
Royce Finishes First JSF Propulsion System FHight Hardware,” Rolls-Royce Media Room, available online at
http://www.rolls-royce.com/media/showPR.jsp?PR_ID=40243.) All F-35Bs, regardless of what engine they use, areto
employ Rolls Royce componentsin their STOVL lift systems.

% “Norway Signs Industrial Partnership with Eurofighter Consortium,” Defense Daily, January 29, 2003. Joris Janssen
Lok, “Frustration Mounts Among JSF Partners,” Jane's Defence Weekly, March 24, 2004; Thomas Dodd, “Danish
Companies Consider Quitting JSF Programme,” Jan€' s Defence Weekly, January 9, 2004. Tom Kingston, “ Unsatisfied
Italy May Cut JSF Participation,” Defense News, May 10,2004. Lale Sariibrahimoglu, “ Turkey may withdraw from JSF
program,” Jane's Defence Weekly, November 10, 2004.

37 «F.35 International Program Content,” JSF Joint Program Office paper, March 4, 2008.
3 Tom Kington, “Italy Pushes for Europeanized JSF.” Defense News, October 13, 2008.

% Amy Butler, “Lockheed, Alenia F-35 FACO Proposal To Be Submitted In November,” Aerospace Daily & Defense
Report, October 21, 2009: 1-2.

40« |_ockheed Martin Dangles F-35 Work Opportunities For S. Korea,” Aerospace Daily & Defense Report, October 21,
2009: 5.

“1 Y azkov Katz, “Israel Wants Production Role In F-35 Fighter,” Jerusalem Post, November 13, 2009: 3.
2 Gerard O’ Dwyer, “Danish Industry Pushes for F-35 Work Guarantees,” Defense News, November 23, 2009: 23.
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Some foreign partners in the F-35 program have argued that the United States has been too
cautious regarding the transfer of JSF technologies. Following UK expressionsin early 2006 of
frustration regarding technology sharing,”® Congress included a provision (Section 233) in the
FY 2007 defense authorization act (H.R. 5122/P.L. 109-364 of October 17, 2006) expressing the
sense of the Congress that the Secretary of Defense should share JSF technology between the
U.S. and UK governments consistent with the national security interests of both nations.™
Continued UK concerns about the issue were reported in August 2009.* However, a November
24, 2009, press report indicated that the Pentagon had decided not to share critical technologies
with the UK:

The United Stateswill keep to itself sensitive software code that controls Lockheed Martin
Corp’snew radar-evading F-35 fighter jet despite requests from partner countries, a senior
Pentagon program official said.

Accessto thetechnol ogy had been publicly sought by Britain, which had threatened to scrub
plansto buy asmany as 138 F-35sif it were unableto maintain and upgradeitsfleet without
U.S. involvement.

No other country isgetting the so-call ed source code, the key tothe plane selectronicbrans,
Jon Schreiber, who heads the program’ sinternational affairs, told Reutersin an interview
Monday.

“That includes everybody,” he said, acknowl edging thiswas not overly popular anong the
eight that have co-financed F-35 devel opment—RBritain, Italy, the Netherlands, Turkey,
Canada, Audtralia, Denmark and Norway.

The single-engine F-35, also known as the Joint Strike Fighter, is in early stages of
production. It isdesigned to escaperadar detection and switch quickly between air-to-ground
and air-to-air missions while still flying—tricks heavily dependent on its 8 million lines of
onboard software code.

Schreiber said the United States had accommodated all of its partners requirements,
providing ways for them to upgrade projected F-35 purchases even without the keysto the
software.

“Nobody’ shappy with it completely. but everybody’ s satisfied and understands,” he said of
withholding the code. It isalso arebuff to I srael, which has sought the technol ogy transfer as
part of a possible purchase of up to 75 F-35s.

“3 The UK’s top defense procurement official reportedly stated in 2006 that his country would cease participation in the
F-35 program if the F136 engine were cancelled and technol ogy transfer issues were not resolved to the UK’s
satisfaction. (Megan Scully, “British Demand Better Access To Fighter.” National Journal’s Congress Daily AM,
March 15, 2006. George Cahlink. “U.K. Procurement Chief Warns Backup Engine Dispute Threatens JSF Ded .”
Defense Daily, March 15, 2006.)

“ Thetext of the provision is as follows:

SEC. 233. SENSE OF CONGRESS ON TECHNOLOGY SHARING OF JOINT STRIKE
FIGHTER TECHNOLOGY.

It isthe sense of Congress that the Secretary of Defense should share technology with regard to the
Joint Strike Fighter between the United States Government and the Government of the United
Kingdom consistent with the national security interests of both nations.

4 Amy Wilson, “F35 Jet Raises Tensions With US Over Technology Sharing,” London Sunday Telegraph, August 30,
2009: B7.

Congressional Research Service 14



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

REPROGRAMMING FACILITY

Ingtead, the United States plansto set up a*“reprogramming facility,” probably at Eglin Air
Force Base in Florida, to further develop F-35-related software and distribute upgrades,
Schreiber said.

Software changes will be integrated there “and new operational flight programs will be
disseminated out to everybody who'sflying the jet,” he said.

Representatives of the British defense staff in Washington did not return telephone calls
seeking comment. Britain has committed $2 billion to devel op the F-35, themost of any U.S.
partner.

In March 2006, Paul Drayson, then Britain’ sminister for defense procurement, toldtheU.S.
Senate Armed Services Committee that Britain might quit the program if the United States
withheld such things as the software code.

The issue rose to the top. In May 2006, then-President George W. Bush and then-Prime
Minister Tony Blair announced that both governmentshad agreed “that the UK will havethe
ability to successfully operate, upgrade, employ, and maintain the Joint Strike Fighter such
that the UK retains operational sovereignty over the aircraft.”

HOLY GRAIL

The source code is “kind of the holy grail” for this, controlling everything from weapons
integration to radar to flight dynamics, said Joel Johnson of TEAL Group, an aerospace
consultancy in Fairfax, Virginia.

Lockheed Martin said all F-35 partners*“recognize the complexity of the highlyintegrated -
35 software and the program plan to upgrade F-35 capabilities as an operational
community.”

“Thisenablestheaircraft to remain at the cutting edge of combat capability while allowing
the program to meet affordability objectives,” John Kent, a company spokesman, said in an
emailed statement.

Schreiber said Singapore had signed a special security agreement last month, clearing the
way for it to receive classified information on F-35sit could buy.*

The UK’s response was reported December 7, 2009:

Britain is confident it will receive software code that controlsLockheed Martin Corp’ snew
radar-evading F-35 fighter jet, despitethe United States' insistencethat it will keep thedata
toitsdlf.

“The Joint Strike Fighter (JSF) is progressing well and the UK currently has the JSF data
needed at this stage of the programme, and is confident that in future we will continue to
receive the data needed to ensure that our requirements for operational sovereignty will be
met,” the Ministry of Defence (MoD) said in a statement sent to Reuters on Monday.*’

% Jim Wolf, “U.S. to Withhold F-35 Fighter Software Code,” Reuters.com, November 24, 2009.
4" Rhys Jones, “UK confident U.S. will hand over F-35 fighter codes,” Reuters.com, December 7, 2009.
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International Sales Quantities and Schedule

The cost of F-35sfor U.S. customers depends in part on the total quantity of F-35s produced. As

the program has proceeded, some potential customers have emerged, such as South Korea and

Japan, mentioned above. Other countries have considered increasing their buys, while some have
deferred previous plans to buy F-35s. In the case of Australia:

And:

... Thegovernment’ s staggered approach to buying the Joint Strike Fighter (JSF), towhich
Canberracommitted on Nov. 25 ... reflectsthe prevailing programmatic uncertaintiesinthe
U.S. Audtraliaisbuying aninitial batch of 14 aircraft, to be used for training and testing. The
A$3.2-hillion ($3-hillion) expenditure also pays for infrastructure and support.

But, with the core U.S. program under intensive cost pressure, Australiaheld off until 2012
on afurther commitment for 72 fightersto outfit the first three operational squadrons. By
then, the government “will have much firmer cost estimates for the remaining aircraft and
necessary support and enabling capability as part of the planned first multi-year buy that is
expected to compriseover 1,000 aircraft for the U.S., Australiaand other partners,” Defense
Minister John Faulkner says.

The government aso signals that its 2012 decision will be influenced by the industrial
benefits Lockheed Martin can provide to Australian companies.

Thefirst squadron should be fielded in 2018, with all three units onlinein 2021. Australia
may buy another squadron’sworth of F-35sto replace F/A-18Fs Super Hornets and round
out its commitment to purchase 100 JSFs, but that decision will not be madefor sometime.

One issue raised by those concerned is whether Australia should buy a few more Super
Hornetsto ensurethe country does not suffer a capability gap, asolder F/A-18shavetoretire
beforethe F-35isfielded. But Air Marshal Mark Binskin, thechief of the Royal Australian
Air Force, rgectsthat idea, saying the older F/A-18s can be nursed until thereplacement is
fielded |ate next decade.

With the U.S. leading the program, Canberra will have little direct control over the
schedule.®®

The Canadian government said [May 12, 2008] it would buy 65 new F-35 Joint Strike
Fighters, afigure lower than the 80 planes that had widely circulated in the media.

“One of thereasonsthere will befewer of the new fightersiswe anticipate the new fighters
will have significantly greater capacity than existing fighters,” Prime Minister Stephen
Harper told a news conference.

He was speaking in Nova Scotia as he unveiled what he called the Canada First Defence
Strategy, involving C$30 billion ($30 billion) in projected new military spending for thenext
20 years.®

%8 Robert Wall, “Will Australian JSF Buy Avoid Delays?’ AviationWeek.com, December 2, 2009. A similar story

appeared in the print edition of Aviation Week & Space Technology, November 30, 2009.

9 Randall Palmer and David Ljunggren, “Canadato buy fewer F-35 fighters than thought,” Reuters.com, May 12,

2008.
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Turkey may increase its buy:

The government has announced plans to buy 100 F-35s worth nearly $11 hillion between
2015 and 2020. Turkey' s defense industry plansto produce parts worth up to $5 hillion for
the entire program, led by Lockheed Martin.

But defense anaystsin Ankaraand Washington suggest that further rivary between the 35
and the Eurofighter may bein the offing as Turkish official s say a purchase of an additional
20 fightersis possible.™®

Cost and Funding*

Total Program Acquisition Cost

As of December 31, 2007, the total estimated acquisition cost (the sum of development cost,
procurement cost, and military construction [MilCon] cost) of the F-35 program in constant (i.e.,
inflation-adjusted) FY 2009 dollars was about $246 billion, including about $47.1 billion in
research and devel opment costs, about $198.4 billion in procurement costs, and about $496
million in MilCon costs.*

In then-year dollars (meaning dollars from various years that are not adjusted for inflation), the
figures from the preceding paragraph become $298.8 billion in acquisition costs, including $44.4
billion in research and devel opment costs, $254.0 billion in procurement costs, and about $521
million in MilCon costs.

Since 2002, the total estimated acquisition cost of the F-35 program has increased by roughly
$100 billion due primarily to a one-year extension in the program’s SDD phase, a corresponding
one-year delay in the start of procurement (from FY 2006 to FY2007), revised annual quantity
profiles, and revised labor and overhead rates. Much of this increased cost and schedule slippage
was incurred to address weight-driven performance issues in the development of the F-35B.

Prior-Year Funding

Through FY 2009, the F-35 program has received a total of roughly $44 billion funding in then-
year dollars, including roughly $37 billion in research and devel opment funding, about 6.9 billion
in procurement funding, and roughly $150 million in MilCon funding.

% Umit Enginsoy and Burak Ege Bekdil, “Fighter Buys Top Turkish Shopping List,” Defense News, April 28, 2008.

*! The F-35 program receives (or in the past received) funding from the Air Force, Navy, and Defense-Wide research,
development, tet, and eval uation (RDT& E) accounts (the Defense-Wide RDT& E funding occurred in FY 1996-

FY 1998); Non-Treasury Funds (i.e., financia contributions from the eight other countries participating in the F-35
program)—a source of additional research and devel opment funding; the Air Force and Navy aircraft procurement
accounts (the Navy and Marine Corps are organized under the Department of the Navy, and Marine Corps aircraft
development and procurement costs are funded through the Navy’ s RDT& E and aircraft procurement accounts); and
the Air Force MilCon account and the Navy and Marine Corps MilCon account.

%2 The procurement cost figure of about $198.4 billion does not include the cost of several hundred additional F-35s
that are to be procured other countries that are participating in the F-35 program. The $198.4-billion figure does,

however, assume certain production-cost benefits for DOD aircraft that result from producing these several hundred
additional F-35sfor other countries.
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Unit Costs

The F-35 program as of December 31, 2007 had a program acquisition unit cost (or PAUC,
meaning total acquisition cost divided by the 2,456 research and development and procurement
aircraft) of about $100.1 million in constant FY 2009 dollars, and an average procurement unit
cost (or APUC, meaning total procurement cost divided by the 2,443 production aircraft) of about
$81.2 million in constant FY 2009 dollars. Between October 2001 and December 2007, the
constant-dollar PAUC and APUC figures have each grown by about 38%.

Manufacturing Locations

Current plans call for the F-35 to be manufactured in several locations. Lockheed will build the
aircraft’s forward section in Fort Worth, TX. Northrop will build the mid-section in Palmdale,
CA, and thetail will be built by BAE Systems in the United Kingdom. Final assembly of these
components will take place in Fort Worth. Italy in 2007 reportedly was working with L ockheed
and the F-35 program office on the potential of establishing a second final assembly and checkout
facility in Italy.”

As mentioned earlier (see” Alternate Engine Program”), the Pratt and Whitney F135 enginefor
the F-35 is produced in Pratt and Whitney’s facilities in East Hartford and Middletown, CT. The
General Electric/Rolls-Royce team devel oping the F136 alternate engine for the F-35 includes GE
Transportation—Aircraft Engines of Cincinnati, OH, and Rolls-Royce PLC of Bristol, England,
and Indianapoalis, IN.

Proposed FY2010 Budget

FY2010 Funding Request

Table 2 shows the administration’s FY 2010 request for Air Force and Navy research and
development and procurement funding for the F-35 program, along with FY 2008 and FY 2009
funding levels. The funding figures shown in the table do not include procurement funding for
initial spares, MilCon funding, or research and development funding provided by other countries.

Table 2. FY2010 Funding Request for F-35 Program
(Figures in millions of then-year dollars; FY2008 and FY2009 figures shown for reference)

FY2008 FY2009 FY2010 (request)
Funding Quantity Funding Quantity Funding Quantity
RDT&E funding
Air Force 1,939.1 — 1,734.3 — 1,858.1 —
Dept. of Navy 1,848.9 — 1,744.6 — 1,741.3 —
Subtotal 3,788.0 — 3,478.9 — 3,599.4 —

%3 Michad Sirak, “F-35 Program May Get First International Orders In Third Production Lot in 2009,” Defense Daily
International, June 22, 2007.
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FY2008 FY2009 FY2010 (request)
Funding Quantity Funding Quantity Funding Quantity
Procurement funding
Air Force 1,412.1 6 1,660.6 7 2,3494 10
Dept. of Navy 1,223.6 62 1,650.1 7b 4,478.0 20¢
Subtotal 2,635.7 12 3,310.7 14 6,827.5 30
TOTAL 6,423.7 12 6,789.6 14 10,426.9 30

Source: Prepared by CRS based on DOD data.

Notes: Figures shown do not include procurement funding for initial spares, MilCon funding,, or research and
development funding provided by other countries. Air Force funding for initial spares was $69.8 million in
FY2008 and $60.9 million in FY2009, and $129.7 million is requested for FY2010. Department of the Navy
funding for initial spares was zero in FY2008 and $32.7 million in FY2009, and $249.0 million is requested for
FY2010. International partner funding for research and development was $552.7 million in FY2008 and $250.6
million in FY2009, and is projected to be $114.1 million in FY2010.

a.  All 6 aircraft are F-35Bs for the Marine Corps.
b. All 7 aircraft are F-35Bs for the Marine Corps.
c. Includes 16 F-35Bs for the Marine Corps and 4 F-35Cs for the Navy.

The 10 F-35As requested for FY 2010 in the Air Force budget have an estimated procurement cost
of $2,220.3 million, or an average of $222.0 million each. These aircraft have received $171.4
million in prior-year advance procurement (AP) funding, leaving another $2,048.8 million to be
funded in FY2010 to complete their estimated procurement cost. The FY 2010 Air Force
procurement funding request for the F-35 program also includes $300.6 million in advance
procurement funding for 27 F-35As to be procured in future years, and $129.7 million for F-35A
initial spares, bringing the total FY2010 Air Force procurement funding request for the program
to $2,479.1 million. (Table 2 does not include funding for initial spares, which iswhy it shows a
total of $2,349.4 million.)

The 16 F-35Bs and four F-35Cs requested for FY 2010 in the Department of the Navy budget
have a combined estimated procurement cost of $4,212.1 million, or an average of $210.6 million
each. These aircraft have received $215.0 million in prior-year AP funding, leaving another
$3,997.0 million to be funded in FY 2010 to complete their estimated procurement cost. The

FY 2010 Department of the Navy procurement funding request for the F-35 program also includes
$481.0 million in advance procurement funding for F-35Bs and Cs to be procured in future years,
and $249.0 million for F-35A initial spares, bringing the total FY 2010 Air Force procurement
funding request for the program to $4,727.0 million. (Table 2 does not include funding for initial
spares, which iswhy it shows atotal of $4,478.0 million.)

Proposed Termination of Alternate Engine

The administration’s proposed FY 2010 budget proposes terminating the F-35 alternate engine
program and did not request any funding to continue the program.
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Issues for Congress

Alternate Engine Program

A key issuefor Congress for the F-35 program in FY 2010 is the administration’s proposal to
terminate the F-35 alternate engine program. As mentioned earlier, the F-35 alternate engine
program is developing the General Electric/Rolls-Royce F136 engine as an alternative to the Pratt
and Whitney F135 engine that currently powers the F-35. As also mentioned earlier, the George
W. Bush administration proposed terminating the alternate engine programin FY 2007, FY 2008,
and FY 2009, but Congress rgected these proposals and provided funding, bill language, and
report language to continue the program.

Summary of Arguments

Supporters of the administration’s proposal to terminate the alternate engine program argue the
following:

o Development, testing, and production of the F135 have reached the point where it
is no longer necessary to hedge against the possibility of technical problemsin
the F135 engine by pursing an alternate engine program as a backup. The causes
of F135 test failures in 2007 and 2008 have been identified and fixes are being
implemented.

e Deveoping and procuring a second engine for the F-35 would add billions of
dollars to the cost of the F-35 program by more or less doubling engine
development costs and halving engine production economies of scale. Such an
increase in costs would reduce the number of F-35s that could be procured within
agiven total amount of F-35 acquisition funding. An official from the F-35
program office stated that the reduction in F-35 procurement over the next five
years might total 50 to 80 aircraft.>

e Procuring a second engine for the F-35 would increase F-35 life-cycle operation
and support (O& S) costs by requiring DOD to maintain two F-35 engine
maintenance and repair pipelines.

e Having a second engineis not needed to sustain international interest in the F-35,
because the most significant potential foreign buyers are already committed to
the F-35 program, and because committed and potential buyers already have
several significant reasons to be interested in the F-35, starting with the aircraft’s
capabilities, procurement cost, and operating and support cost.

e Thecost of developing an alternate engine reduces the F-35 program funds
availableto acquire aircraft, and thus forces cutting force structure.

Opponents of the administration’s proposal to terminate the alternate engine program argue the
following:

> Graham Warwick and Guy Norris, “Second Engine Could Force F-35 Production Cuts, PEO Warns,” Aerospace
Daily & Defense Report, June 1, 2009: 3.

Congressional Research Service 20



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

e Theadministration's proposal to terminate the alternate engine program does not
comply with Section 213 of the FY 2008 defense authorization act (H.R.
4986/P.L. 110-181 of January 28, 2008), which states: “ Of the funds appropriated
pursuant to an authorization of appropriations or otherwise made availablefor
fiscal year 2008 or any year thereafter, for research, development, test, and
evaluation and procurement for the Joint Strike Fighter Program, the Secretary of
Defense shall ensure the obligation and expenditurein each such fiscal year of
sufficient annual amounts for the continued devel opment and procurement of 2
options for the propulsion system for the Joint Strike Fighter in order to ensure
the development and competitive production for the propulsion system for the
Joint Strike Fighter.”

e Giventhat F-35s areto constitute the vast magjority of the country’s strike
fighters, it would be imprudent to have all those strike fighters powered by a
single type of engine, since a problem with that engine could force the grounding
of the entire F-35 fledt.

¢ Having a second enginein production (or ready for production) would permit
DOD to use competition (or the threat of competition) in procuring and
supporting F-35 engines, which could reduce F-35 engine procurement and O& S
costs compared to what would be achievable in a sole-source procurement,
offsetting the additional costs associated with developing, procuring, and
supporting a second engine. Competition (or the threat of competition) would
also promote better engine performance, increased engine reliability, and
improved contractor responsiveness. Having two F-35 engine production linesin
operation would also permit F-35 engine production to be more quickly surged to
higher levels if needed to respond to a change in the strategic environment, and
preserve a potential for maintaining effective competition in the development and
procurement of futuretactical aircraft engines, particularly if F-22 and F/A-
18E/F production ends.

¢ Having a second enginein production would help sustain international interest in
the F-35 program, maximizing F-35 exports. Potential foreign buyers would be
moreinclined to purchase the F-35 if they had a choice regarding the aircraft’s
engine, and if they bdieved that competition (or the threat of competition) in
engine production was holding down the engine portion of the F-35's total cost.”

% Opponents of terminating the aternate engine might argue that having two engine types available would enhance
foreign sales of the F-35 becauseit would give foreign buyers more flexibility in choosing which engine to use (which
can be of value to them for palitical purposes), and because foreign buyers may conclude that the competition between
the two engine markers is helping to restrain the engine portion of the aircraft’ stotal cost. A 2006 article quotes one
observer as stating that “ The F-16 became a much more exportable aircraft when GE and Pratt were killing each other
in theinternational market. So, if you are sdlling these JSF s and you have got one engine ... that reduces the
attractiveness to these international customers ... ” (Carlo Munoz. “Congress, Defense Department Square Off Over
Second JSF Engine.” Insde the Air Force. March 3, 2006.)
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Administration Perspectives

Office of Management and Budget

An Office of Management and Budget (OM B) document on proposed FY 2010 program
terminations, reductions, and savings states that:

The Administration has decided not to fund the Joint Strike Fighter (JSF) AlternativeEngine
Program (AEP), because it is no longer needed as a hedge against the failure of the main
Joint Strike Fighter engine program. The Department of Defense (DOD) proposed cancdling
the JSF AEP in the President’ s 2007 Budget because devel opment of the main engine was
progressing well and anaysisindicated that savingsfrom competition would not beoffset by
high upfront costs. DOD did not request funding for the program in the 2008 and 2009
Budgets. However, the Congress has rejected the proposed cancellations and has added
funding each year since 2007 to sustain the AEP devel opment....

Because DOD wanted to reduce technical risk in the development of the JSF engine, the
Department has had two contractors devel oping separate JSF engines. However, in 2007,
DOD proposed to cancel the contract for the second (alternate) engine because the main
engine program was progressing well, making a second engine program unnecessary.
Moreover, financial benefits, such as savings from competition, have been assessed to be
small, if they exist at all, because of the high cost of devel oping, producing and maintaining
asecond engine. Thereasonsfor canceling the AEPin 2007 remain valid today. Studies by
both the Government Accountability Office and Congressional Budget Office have
questioned the affordability of the current defense program, particularly the high cost of
modernizing tactical aviation.>® Canceling the AEPwill result in estimated near-term savings
of over abillion dollars®

DOD Testimony at May 20, 2009, Hearing

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, a DOD acquisition official stated:

The F-35 acquisition strategy contains provisions for a competitive engine program,
provided funds are available to execute that strategy. Currently, the F135 engine is
compl eting the devel opment phase and beginning initia low rate production to support the
F-35 aircraft production and test schedule. The F135 experienced two separate | ow pressure
turbinebladefailures, thefirst in the September 2007 and the second in February 2008. Roat
cause analysi s determined the problem. The appropriate fixeswereidentified and arebeing
incorporated into the remaining test and all future production engines. The engines were
certified for Short Take-Off and Vertical Landing testing in January 2009, and the program
recently completed hover pit testing asit prepares for full vertical landing flight tests later
this year.

% The passage at this point has a footnote citing the following two reports: Government Accountability Office, Defense
Acquisitions[:] Assessments of Selected Weapon Programs, GAO-09-326SP, March 2009; and Congressional Budget
Office, Long Term Implications of the Fiscal Year 2009 Future Years Defense Program, January 2009.

57 Office of Management and Budget. Terminations, Reductions, and Savings, Budget of the U.S Government, Fiscal
Year, 2010. Washington, May 2009. p. 38.

Congressional Research Service 22



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

The Department did not include funding in the Fiscal Y ear 2010 President’ s Budget for the
F136 competitive engine. Thedecision tonot include funding for the F136 is consistent with
the Department’ sposition on thisissuefor the prior three budget submissions. Thedecision
this year was reviewed by the Department’ s leadership as well as the Administration. The
determination of whether to fund the competitive engine, asit hasin the past, was weighed
against the budget priorities of the Department as a whole, the optimum use of taxpayer’s
dollars in executing and preparing for the National defense, and the benefits to the F-35
program. The Department continuesto execute appropriated devel opment funding toensure
that a competitive engine program remainsviablewhilethereisfunding isavailable. Since
thereisno follow-on procurement fundingin Fiscal Y ear 2010, the Department has delayed
execution of advance procurement funding appropriated in the Fiscal Year 2009
Appropriations Act. The Department’ spolicy isto execute advance procurement fundsonly
when associated follow-on procurement funding or a programmed plan that contains full
procurement funding is available.®®

At the same hearing, Air Force officials stated the following:

Presidential Budget 10, released earlier this month, cancelled the alternate engine program
for the Joint Strike Fighter, and removed all further funding for the devel opment and
procurement of this second engine. The Air Force and Navy are executing the funding
appropriated by Congress in the 2009 budget to continue the F136 program.

The cost to continue F136 engine devel opment is approximately $1.8B through FY 15. In
addition, the Department of Defense will have to fund the production of GE engines to get
the supplierson equal footing in theamount of approximately $2.8B. Continued funding for
the F136 engine carries cost penaltiesto both F135 and F136 enginesfor reduced production
linelearning curves and inefficient economic order quantities. Thedepartment hasconcluded
that maintaining a single engine supplier provides the best balance of cost and risk. Our
belief is the risks associated with a single source engine supplier are manageable due to
improvementsin engine technology and do not outweigh the investment required to fund a
competitive alternate engine.™

F-35 Program Executive Officer (PEO)

A June 1, 2009, press report states:

Funding development of a second engine from within the existing F-35 budget would cut
production by dozens of aircraft and push up program costs, the Joint Strike Fighter's
program chief warnsin an interview with Aviation Week.

The concerns come as Congress is expected to reverse the White House and Pentagon’s
effort to cancel the alternate powerplant.

8 Statement of Mr. David G. Ahern, Director, Portfolio Systems Acquisition, Office of the Under Secretary of Defense
(Acquisition, Technology, and Logistics), Before the House Armed Services Committee Subcommittee on Air and
Land Forces, May 20, 2009, pp. 6-7.

% Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Danid J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackdford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, p. 11.

Congressional Research Service 23



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Forcing the program to fund devel opment of the General Electric/Rolls-Royce F136 from
within the existing JSF budget would “take 50-80 tail s out of the program” over thenext five
years, says the program executive officer (PEO), Marine Corps Brig. Gen. David Heinz.

The Defense Department’ s fiscal 2010 budget request calls for procurement of 513 F-35s
over five years, an increase of 25 over previous plans, with another 180 expected to be built
for internationa partnersover the same period. Thiswould take annual production “intothe
low 200s’ by FY ‘15, he says.

Funding the F136 within the existing budget would require cutting six aircraft from the 30
planned in FY ‘10, Heinz says. This would make aircraft in subsequent years more
expensive, pushing back international purchases and compounding the problem becausethe
partners could not afford early aircraft, he says.

“We would never get to 200 tails[ayear]. Wewould build out to around 100, under-utilize
thetooling and not get down thelearning curve,” the PEO says. “1 worry about taking tails
out of the program because it will get so expensive the partners will start to pull back.” ...

But before, some of the restored funding has come from within the existing JSF budget,
forcing cuts esewhere in the program. Former U.S. Air Force leaders have testified on
Capitol Hill that they didn’t so much oppose an alternate engine as they did sacrificing
elsewhereto fund it (Aerospace DAILY, March 7, 2008).

The GE/R-R Fighter Engine Team has defended its lobbying for the F136. “We ve never
advocated taking the money out of the other parts of the program. Congress needsto decide
wherethemoney comes from,” says DennisJarvi, president of Rolls-Royce North America
Defense.

The internationa partners would like a competing engine, and Pentagon effortsto kill the
F136 are “sure to be a major topic” when they meet in Washington later this month, says
Tom Burbage, Lockheed executive vice-president and general manager, F-35 program
integration. “ Thereissupport in theinternational community for the second engine,” hetdls
Aviation Week.

Burbage says the second-engine issue is “programmatically complex” because, while
Congress has incrementally funded devel opment of the F136, the Defense Dept. has not
factored production of two enginesinto its budget planning and not decided how it would
conduct an annual leader/follower competition.

“It’ sthe clear intent of Congressto have asecond engine, but it could have avery substantial
impact,” he says.*

A June 3, 2009, press report states:
The top Joint Strike Fighter official says he unequivocally supports President Barack
Obama’ sfiscal 2010 budget request, which does not seek funds for a second JSF engine—
but heis gill planning for the F136 and suggests Washington consider therisk otherwise.

Citing the potentia for “competitive advantage” from alternate enginesfor the single-engine
F-35, and noting that there could be an operationa risk some day from having just one

8 Graham Warwick and Guy Norris, “Second Engine Could Force F-35 Production Cuts, PEO Warns,” Aerospace
Daily & Defense Report, June 1, 2009: 3.
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engine, Marine Corps Brig. Gen. David Heinz told reporters at the JSF Joint Program Office
June 2 that there might be considerations beyond the financial cost of funding dua
powerplant efforts.

“Do we still believe that’ s acceptable?’ Heinz asked rhetorically.

Meantime, the general—selected for his second star after his promotion from deputy
program chief—saysit would beirresponsiblefor him not to plan for both engineefforts. “|
have to,” he asserts, adding it would be “downright reckless’ not to after Congress has
earmarked fundsfor the second engine several timesaready. And besides, military officials
spend alot of their time planning for things that do not happen, he joked.

Heinz explained to the roundtabl e of reportersthat funding devel opment of a second engine
from within the existing F-35 budget would cut production by 50 or more aircraft and push
up program costs—a point he made to Aviation Week last week (Aerospace DAILY, May
29). But the program executive officer also stressed that economic modeling was difficult,
and that a competition for the engines would likely drive down costs.

Heinz further asserted that the primary Pratt & Whitney F135 engine has yet to truly
compete with the General Electric/Rolls-Royce F136, regardless of what Pratt and some
supporters may suggest.

Assuming the program’ s planned ramp-up and a 50-50 split engine order during the sixth
low-rateinitial production tranche, fiscal 2013 would bethefirst genuineyear of therivalry.
Such a race could bring technology advancements too, the general notes. “They are just
beginning in that competition,” he says.**

A June 8, 2009, press report states:

The new general in charge of the F-35 Joint Strike Fighter program last week told reporters
the Defense Department must wei gh the operational risks of having asingle engine program
for thefifth-generation jet rather than solely looking at the cost implicati onsof procuring two
power plants.

TheF-35 Lightning |1 was conceived to be devel oped with two engines, the Pratt & Whitney
F135 and the General Electric-Rolls-Royce F136. However, DOD inrecent years—including
in its budget request for fiscal year 2010—has zeroed funding for the second power plant.

Each year, Congress hasreintroduced full funding for the F136 initsmarkups of the defense
budget. “1 support the president’s budget, but in the future, should there be an engine
incident on the F135 motor, our ability to absorb an incident that may ground alargenumber
of those motors ... isgoing to lessen,” Marine Corps Brig. Gen. David Heinz said during a
June 2 briefing at the JSF program office in Arlington, VA...

As such, the military will not have the operational flexibility it has today if an engine
problem leads to the grounding of the F-35 fleet with a single engine, Heinz added.

“1 believe part of thedebatethat hasto occur andisoccurringis, ‘ Isthere an operational risk
that we are accepting by having just one engine manufactured? ” hesaid. “1 smply think we
focus too much on the discussion about cost benefit and not operational risk benefit.”

& Michadl Bruno, “JSF Program Chief Cites Advantages Of Competing Engines,” Aerospace Daily & Defense Report,
June 3, 2009: 1-2.
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Heinz a so continued therhetoric of his predecessor—Air Force Magj. Gen. Charles Davis—
that the true cost savings of having two engines competing in the program have yet to be
revealed. In the 1980s engine wars, per-unit costs reductions reached 20 percent due to
competition, he noted.

“1 think that, because of the difference in the devel opment time line, that [the competition]
hasnot yet occurred,” the Marine Corpsone-star said. “Pratt isnot truly competing with GE
yet for the market share, because | only have Pratt engines through [low-rate initial
production]-3. We re going to introduce—if Congress fully fundsin the [fiscal year 2010]
budget—four GE moators, but that’ sfour out of 30 motorsthat we' [l buy next year, sothey're
just beginning in that competition. | do not believe yet that Pratt feels compelled as though
they arein competition with GE.”

DOD last week awarded JSF prime contractor Lockheed Martin a $2 hillion contract to
produce 17 LRIP-3 F-35s. The lot includes the firg international orders—two operational
test aircraft for the United Kingdom and one for the Netherlands. In March and April,
Lockheed received $306 million to prepare production for 32 LRIP-4 aircraft. When the
competition truly heats up between Pratt and the GE-Rolls-Royce Fighter Engine team,
Heinz said there will be “much more technology push” between the two, because they will
be striving to win more engine buys. The two companies also will try to introduce such
innovations as more efficient blades, fuel savings and thrust growth capability.

Latelast month, team officialstold reportersthereisa* strong business case’ to continuethe
second engine program, and it will cost roughly $130 million—compared to the $100 billion
total for F-35 engine production—to open the F136 production line.

Further, international partnersincluding the United Kingdom entered into the JSF program
with the expectation that there will be two engines, they contended. If Congress directsthe
JSF program office to continue the F136 program, then Heinz will introduce the first four
GE-Ralls-Royce power plants into the F-35's fourth low-rate initial production lot, the
Marine Corps general said. The engine buys will then ramp up to the point wherethere will
be a 50-50 split in engine procurement by LRIP-6.

“That would also allow the GE motor to bein operation for about ayear in thefleet so | now
have both costing data, 1've got them to about the same point in quantities, and I’ ve got
operational experience with both motors” Heinz said. “ At that point, the services and the
[Joint Program Office] have pretty good information to start competition and to start the
competitive nature to start to drive how much quantity | buy in the next years following
that.”

The true competition, by Heinz' s calculations, will begin in FY-13, he said.

Adding that it would be “reckless’ not to plan for the possibility of F136 congressional
funding, Heinz said the Office of the Secretary of Defense should release advance
procurement funding for the second engine if Congress shows their commitment to the
program in its markup of the FY -10 budget. Though such funding has been appropriated in
previous years budgets, none of the money thus far has gone to the program office. %

82 Jason Simpson, “Heinz: DOD Must Look At Operationa Risks of Having One JSF Engine,” Inside the Navy, June 8,

2009.
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Chief of Naval Operations (CNO)
A July 29, 2009, press report states:

The U.S. Navy has strongly endorsed a single engine for the Lockheed Martin F-35 Joint
Strike Fighter, citing lack of space onitsaircraft carriersto support an alternate powerplant.

“I'm in the one engine camp,” said Chief of Naval Operations Adm. Gary Roughead,
speaking July 28 at therollout of the first Pratt & Whitney F135-powered F-35C carrier
variant here. “On acarrier, space matters.”®

Secretary of Defense
An August 24, 2009, press report states:

Responding to 24 percent cost growth in the Pratt & Whitney engine being readied for theF-
35 Joint Strike Fighter, Defense Secretary Robert Gates brushes off the question by saying
“thereisaways cost growth associated with adevel opmental aircraft. It sone of thereasons
we have over $4 hillion in the FY ’ 10 budget to reduce the program risk [by allowing] for
more engineers, more testing time, more airframes for testing. We think that fixing the
problems we' ve encountered ... with the engineis something that’ s quite manageable. And
we don’t think it's the best use of our money to fund a second engine.” The Pentagon is
looking a fixed-price contract to avoid production cost overruns. “That's something we
would liketohavealook at,” says Marine Gen. James Cartwright, vice chairman of the Joint
Chiefs of Staff.**

Au August 31, 2009, press report stetes:

Defense Secretary Robert Gates today continued to defend his assessment that the Joint
Strike Fighter second engine program is not a worthwhile investment.

Following atour of F-35 Lightning |1 prime contractor Lockheed Martin’ sFort Worth, TX,
facilities, Gatesadded that he believesthe General Electric-Rolls-Royce F136 power plant—
the alternate engine—would most likely experience the same devel opment problemsthe Pratt
& Whitney F135 propulsion system has encountered in recent years.

“There' s no reason to believe that it would not encounter the same kinds of devel opment
challengesthat other new engineshave encountered along theway,” Gatessaid, repeating a
“general conclusion” that the second enginewould add “ several billion dollars’ tothetotal

JSF pricetag. “ At thispoint, where we're trying to count every dollar and whereadoallar ...
added to one program takes away from another program that we think isimportant, we feel

strongly about the fact that thereis not aneed for asecond engine.”®

83 Graham Warwick, “Navy Backs Single JSF Engine As F-35C Rolls Out,” Aerospace Daily & Defense Report, July
29, 2009: 1-2. See dso Marcus Weisgerber and Dan Taylor, “ Top JSF Official’s Comments Could Help Fight For
G.E.-Ralls Engine,” Inside the Air Force, July 31, 2009; Antonie Boessenkool, “Pratt & Whitney' s Costs Parts-Reject
Rate Too High: JSF Official,” Defense News, August 3, 2009: 14; Dan Taylor, “Heinz: Pratt Can ‘ Do Better' On F135;
Company Defends Engine,” Inside the Navy, August 3, 2009.

5 “No Means No,” Aerospace Daily & Defense Report, August 24, 2009: 1. Ellipsisasin original.

8 Jason Simpson, “Gates: ‘No Reason to Believe' F136 Would Not Encounter Same Problems as F135,”
Ins deDefense.com DefenseAlert — Daily News, August 31, 2009.
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GAO And Other Perspectives

GAO

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, GAO testified on the F-35 program,
stating in the testimony’s summary that:

Thedepartment [i.e., DOD] hasnot asked for funding for theaternate engine programinthe
budgets since 2007 arguing that an alternate engine is not needed as a hedge againg the
failure of the main engine program and that the savings from competition would be small.
Nonetheless, the Congress has added funding each year since then to sustain its
development. Our prior analysis indicates that competitive pressures could yield enough
savings to offset the costs of competition over the JSF program’s life. To date, the two
contractorshave spent over $8 billion on engine devel opment—over $6 billionwiththemain
engine contractor and over $2 billion with the second source contractor.®

Elaborating on this summary statement, the testimony stated the following:

DOD’s Proposal to Cancel the Alternate Engine Program May Bypass Long-term
Merits

DOD and the Congress have had a continuing debate for severa years on the merits of an
alternate engine program to provide a second source and competition for engine procurement
and life cyclesupport. The alternate engine program was part of the original JSF acquisition
strategy. The department first proposed canceling the alternate engine program in the 2007
budget and has not asked for funding in the budgets since then. The admini stration does not
believe an aternate engine is needed as a hedge againg the failure of the main engine
program and believes savings from competition would be small. The Congress has added
funding each year since 2007 to sustain the alternate engine development, including $465
million for fiscal year 2009. To date, the two contractors have spent over $8 billion on
engines devel opment—over $6 hillion with the main engine contractor and over $2 billion
with the second source contractor.

Theway forward for the JSF engineacquisition strategy entails one of many critical choices
facing DOD today, and underscores theimportance of decisionsfacing the program. Aswe
noted in past testimonies before this committee, the acquisition strategy for the JSF engine
must weigh expected costs against potential rewards. In each of the past 2 years we have
testified before this committee on the merits of a competitive engine program for the Joint
Strike Fighter.®” While we did not update our analysiswe believeit is still relevant and the
same conclusions can be drawn. We reported in 2008 that to continue the JSF aternate

% Government Accountability Office, Joint Srike Fighter[:] Srong Risk Management Essential as Program Enters
Most Challenging Phase, Satement of Michael Sullivan, Director Acquisition and Sourcing Management. GAO-09-
711T, May 20, 2009, summary page.

% The passage at this point has a footnote citing the following two prior instances of GAO testimony: Government
Accountability Office, Joint Srike Fighter[:] Impact of Recent Decisions on Program Risks, Statement of Michael
Sullivan, Director Acquisition and Sourcing Management, Testimony before the Subcommittees on Air and Land
Forces, and Seapower and Expeditionary Forces, Committee on Armed Services, House of Representatives, GAO-08-
569T, March 11, 2008; and Government Accountability Office, Defense Acquisitions]:] Analysis of Costs for the Joint
Strike Fighter Engine Program, Statement of Michagl Sullivan, Director Acquisition and Sourcing M anagement,
Testimony before the Subcommittees on Air and Land Forces, and Seapower and Expeditionary Forces, Committee on
Armed Services, House of Representatives, GAO-07-656T, March 22, 2007.
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engine program, an additional investment of about $3.5 billion to $4.5 billion in devel opment
and production-related costs, may be required to ensure competition.®® Our earlier cost
analysis suggests that a savings of 9 to 11 percent would recoup that investment. As we
reported last year, acompetitive strategy hasthe potential for savings equal to or exceeding
that amount acrossthelifecycle of theengine. Prior experienceindicatesthat it isreasonable
to assume that competition on the JSF engine program could yield savings of at least that
much. As a result, we remain confident that competitive pressures could yield enough
savings to offset the costs of competition over the JSF program’s life. However, we
recognize that this ultimately will depend on the fina approach for the competition, the
number of aircraft actually purchased, and theratio of engines awarded to each contractor.

Results from past competitions provide evidence of potential financial and nonfinancial

savingsthat can bederived from engine programs. Onerelevant case study to consider isthe
“Great Engine War” of the 1980s—the competition between Pratt & Whitney and General

Electric to supply military enginesfor the F-16 and other fighter aircraft programs. At that
time, all enginesfor the F-14 and F-15 aircraft were being produced on a sole-source basis
by Pratt & Whitney, which was criticized for increased procurement and maintenance costs,
along with ageneral lack of responsivenessto government concerns about those programs.
For example, safety issues with the single-engine F-16 aircraft were seen as having greater
consequences than safety issues with the twin-engine F-14 or F-15 aircraft. To address
concerns, the Air Force began to fund the devel opment and testing of an alternate engineto
be produced by General Electric; the Air Force also supported the advent of an improved
derivative of the Pratt & Whitney engine. Beginning in 1983, the Air Force initiated a
competition that Air Force documentation suggestsresulted in significant cost savingsinthe
program. In the first 4 years of the competition, when actual costs are compared to the
program’ s basdline estimate, resultsincluded (1) nearly 30 percent cumulative savings for
acquisition costs, (2) roughly 16 percent cumulative savingsfor operationsand support costs,
and (3) total savings of about 21 percent in overall life cycle costs.

The Great Engine War was able to generate significant benefits because competition
incentivized contractors to improve designs and reduce costs during production and
sustainment. Competitive pressure continues today as the F-15 and F-16 aircraft are still
being sold internationally. While other defense competitions resulted in some level of
benefits, especially with regard to contractor responsiveness, they did not seethesamelevels
of success absent continued competitive pressures.

Similar competition for the JSF engines may also provide benefits that do not result in
immediate financial savings, but could result in reduced costs or other positive outcomes
over time. Our prior work, along with studies by DOD and others, indicate there are a
number of nonfinancial benefits that may result from competition, including better
performance, increased reiability, and improved contractor responsiveness. In addition, the
long-term effects of the JSF engine program on the global industrial base go far beyond the
two competing contractors.

DOD and othershave performed studies and have widespread concurrence asto these other
benefits, including better engine performance, increased reliability, and improved contractor
responsiveness. In fact, in 1998 and 2002, DOD program management advisory groups
assessed the JSF alternate engine program and found the potential for significant benefitsin
these and other areas. Table 2 summarizes the benefits determined by those groups.

® The passage at this point has a footnote stating: “ Since that time, Congress appropriated $465 million in the fiscal
year 2009 budget to continue the dternate engine program.”
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Table 2: 1998 and 2002 Pr ogram M anagement Advisory Group Study Findings on
the Benefits of an Alter nate Engine Program

Beneficial Marginal No Value
Factor assessed 1998 2002 1998 2002 1998 2002
Costs X X
Development risk X X
reduction
Engine growth X X
potential
Fleet readiness X X
Industrial base X X
Int’l implications X X
Other X X
considerations2
Overall X X

Source: GAO analysis of DOD data.

a. Other considerations include contractor responsiveness, improved design solutions, and competition at the
engine subsystem level.

Whilethe benefits highlighted may be more difficult to quantify, they arenolessimportant,
and ultimately were strongly considered in recommending continuation of the aternate
engine program. These studies concluded that the program would maintain the industrial
base for fighter enginetechnol ogy, enhancereadiness, instill contractor incentivesfor better
performance, ensure an operational alternativeif the current engine devel oped problems, and
enhanceinternational participation.

Anocther potential benefit of having an alternate engine program, and one al so supported by
the program advisory groups, isto reducetherisk that asingle point systemic failurein the
enginedesign could substantially affect thefighter aircraft fleet. Thispoint isunderscored by
recent failures of the Pratt & Whitney test program. In August 2007, an enginerunning at a
test facility experienced failures in the low pressure turbine blade and bearing, which
resultedin asuspension of all enginetest activity. In February 2008, during follow-on testing
toprovetheroot cause of thesefailures, abladefailure occurred in another engine, resulting
in delays to both the Air Force and Marine Corps variant flight test programs. ®

Clinton Administration DOD Acquisition Executive

A September 4, 2009, press report states:

A former Clinton-era Pentagon acquisition executive thisweek told Insidethe Air Force he
supportsa competitive dual-source F-35 Joint Strike Fighter engine program, claiming it will
enhancethe industrial base and create a better product from both companies....

% Government Accountability Office, Joint Srike Fighter[:] Srong Risk Management Essential as Program Enters
Most Challenging Phase, Satement of Michae Sullivan, Director Acquisition and Sourcing Management. GAO-09-
711T, May 20, 2009, pp. 4-7.

Congressional Research Service 30



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Jacques Gandler, who was the Pentagon’ s top weapons buyer from 1997 to 2001, said the
debate regarding the General Electric-Rolls-Royce F136 engine—the proposed aternate JSF
engine—has " such aclose anal ogy to the Great Engine War; it would strike methat people
would say, ‘We should’ve learned that lesson.”” Gander was referring to the Air Force's
struggle during the 1980s over an aternate engine for the F-15 and F-16 fleets.

Gander’s comments on the F136 debate comes the same week the GE-Rolls-Royce team
proposed a fixed-price buying concept to the JSF Joint Program Office. Defense Secretary
Robert Gates recently opined that the second JSF engine would encounter the same
development problemsasthe primary propul sion system—thePratt & Whitney-built F135—
has endured in recent years.

“What [dual sourcing] does is sustain the industrial base of two sources that can each
introducetheir own innovation and each have different setsof suppliers, so you can support
the lower tier of two industrial sources,” Gansler, who now is the director of the Center for
Public Policy and Private Enterprise at the University of Maryland, in a Sept. 1 telephone
interview with ITAF.

Competitivedua sourcing also steepensthelearning curve—or the unit cost versus quantity
of aproduct—more so than with “monopoly pricing,” wherethelearning curveactualy goes
down, Gander claimed.

“The rationale is always, ‘Well, that’s because we're getting improved performance, so
thereforewe re paying morefor it,’” hesaid. “ Thereality isyou don’t haveto dothat if you
have competition. If you have a monopoly, why would you want to make things cheaper?’

Continued Gander: “Who do you think doesn’t want it to be competed? Pratt & Whitney....
The Air Force doesn't want to pay any up-front money. That's the disadvantage of
competitive dual sourcing: thereare some early non-recurring costs you invest in, in order to
make savings later on.”

With a sole-source engine program, “you pay more and get less performance and less
reliability,” hesaid. The government will get improvementsin a sole-sourced program, “but
you keep paying for them.”

Gander believesthe acceptablereliability of either a sole-sourced F135 or the F136 will be
reached, but, “in a continuous competition, you get better and better reliability, better and
better performance, at lower and lower cost.”

Thereis a “clear analogy” between the F136 debate and the “Great Engine War” of the
1980s, when the Air Force opted to open competition to engine procurement after propulson
system reliahility issues began affecting the F-15 Eagle and F-16 Viper fleets, according to
Gander. In the 1970s and 1980s, Pratt & Whitney was the sole-source supplier of the
service sfighter jet power plants.

“The Air Force decided it would make sense to introduce an alternative, which didn’t cost
very much to develop because it was already available and being developed for another
application,” hesaid. “ There' saclear analogy here because a second engineisalready being
developed for the Joint Strike Fighter.”

When the Air Force added an alternative engineto the mix in the 1980s, the performance of
both power plants went up “significantly as aresult of the continuous competition, and the
costswent down significantly,” Gander said. The Air Force estimated that it saved between
$2 hillion to $3 billion as aresult of the competitive-buy structure.
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Gander is not the only former DOD official criticizing a sole-source F-35 Lightning 11
engine plan.

In an opinion piece originaly intended to be used on an F136-related Web site, retired
Marine CorpsLt. Gen. Michad Hough—former director of the JSF program—al so spokeout
in favor of a competitive dual-source engine acquisition strategy.

Intheletter, Hough claimsthat therenever was atrue competition for the JSF primary power
plant andthat itis“vital” to have an aternative source. The cost of competition “in the near
term isworth every penny” and healthy for the nation, he says.

“1 have watched with disappointment over the last few months as those advocates of sole
sourcing the F-35 with only the Pratt & Whitney engine have attempted to spin a tale of
myth and innuendo to deliberately muddy the waters around the issue of competition of the
engine for the F-35,” Hough's letter reads. “From a war fighter’'s perspective, the second
engine provided not only an interoperable alternative, but a‘ must have' insurance policy if
either engine became grounded due to design, fatigue, or other reasons.”

In June, current JSF program executive officer, Marine Corps Brig. Gen. David Heinz told
reporters the military’ s ability to “absorb” a grounding issue on the F-35 due to an engine
incident would “lessen” with only one engine source (ITAF, June5, pl). The government
needsto assess the operational risk of having only one enginefor ajet that will replace four
legacy fighters before canceling the program, he said.

However, the current defense secretary does not share the same view as Gand er and Hough.

Gates thisweek continued to defend his assessment that the second engine programisnot a
worthwhile investment.

Following atour of F-35 prime contractor Lockheed Martin’ sFort Worth, TX, facilitieson
Aug. 31, Gates added that he believes the F136 power plant would most likely experience
the same development problems the Pratt & Whitney F135 propulsion system has
encountered in recent years.

“There' s no reason to believe that it would not encounter the same kinds of devel opment
challengesthat other new engineshave encountered along theway,” Gatessaid, repeating a
“general conclusion” that the second enginewould add “several billion dollars’ tothetota
JSF pricetag. “At this point, where we' retrying to count every dollar and whereadollar ...
added to one program takes away from ancther program that wethink isimportant, we fed
strongly about the fact that thereisnot aneed for a second engine.” ...

F136 spokesman George McLaren declined to specifically comment on Gates' assessment of
the F136 program.

However, in aSept. 1 telephoneinterview, McLaren said the company is*“working very hard
to continue to build the business care that makes the F136 attractive for the government.”

McLaren cited aMay Government Accountability Officereport that stated a9 percentto 11
percent savingsin competition would compl etely pay for the F136 program’ s up-front costs.
When the Air Force opted to dual-source engine contracts for its fighter fleet beginning in
the 1980s, the savingstotaled 21 percent, he said.

“Weall recognizethere are short-term budget issues,” hesaid. “Our position is, if you ook
at the long-term, you have a potential $20 hillion savings over the lifetime of the F-35

program.”
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Thegovernment hasthusfar spent $2.5 billion—70 percent of thetotal contract withthe GE-
Rolls-Royce team—on the F136 program, according to McLaren. The design has passed
critical design review, and thethreeenginesbuilt thusfar have been tested for morethan 800
hours. Thefirst flight of an F-35 with an F136 engineis scheduled for February 2011.

Theonly design tweak for the company’ s enginewas a“ dlight adjustment” earlier thisyear
on a bearing the team noticed during a test, McLaren said. The adjustment has been
incorporated in subsequent engine builds.

In July, the White House rel eased a statement of administrative policy that said President
Obama would veto a defense spending bill that included funds for the GE-Rolls-Royce
engine. His stated reasoning wasthat the Pratt & Whitney enginewas performing well, “and
the risks associated with a single engine provider are manageable.”

Gander, however, took aim at this rhetoric when discussing theissue with ITAF.

“1 don’t think he understands the benefits of competition in spite of thefact that he has given
speeches about the importance of competition,” Gander said. “Hethen goes on to say, ‘We
have one good engine, why do we need a second one? That’ skind of saying, ‘Well, | don’t
believe in competition.’”

In an attempt to garner support inside the Pentagon, the GE-Rolls-Royce Fighter Engine
Team this week met with JSF Joint Program Office and top Pentagon officials to offer a
fixed-price buying option for F136 engines, according to McLaren. The team believes this
approach could save the government millions of dollars over the lifespan of the F-35, he
said.

“A fixed price contract shiftsthe burden of risk away from the Government, and instead, risk
is shared between the Government and the contractor,” McLaren said in a Sept. 2 e-mail.
“The government would know what its costswill be, and will be better ableto contain them.
Theother engine programiscurrently $1.9 billion over budget now on its cost plus contract,
according to the House Armed Services Committee. Those costs have been borne by the
government.”

The exact number of engines and specific per-unit costs are subject to negotiation with DOD
officials, he added, but the earliest orderstargeted are for low-rate initial production lot 5,
which has a scheduled delivery in 2013.

The meeting on Sept. 1 followed informal discussions with program officials over the past
several months, andtherewill be additional meetings“in thenext several weeks,” according
to McLaren.

“If the customer feels we have not met our business case, [then] it is our responsibility to
create a new one that meets their expectations,” he said. “That is what we are doing by
offering fixed price contracting for our early production engines. We feel thisis a‘game
changing’ ideawith great benefits to the government, and that we are uniquely qualified to
make this pitch because of our record of outstanding program execution on schedule and
cost.”

During an Aug. 27 briefing with reporters, Acting Assistant Air Force Secretary for
Acquisition David Van Buren said the service' s weapons-buying community has begun
discussing which of thetwo contract vehiclesismore cost efficient for programsdepending
on their inherent risk. Van Buren was not specifically referencing the JSF program, but
acquisition programsin general.
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“1 think it sa dialog that we have with industry, and | think we' reworking to createamore
business-like environment” within the U.S. military, Van Buren said.

JSF program office spokeswoman Cheryl Limrick—through a Sept. 2 e-mail—declined to
comment on the proposal, stating, “It would be inappropriate for us to make any comment
during talks about contracts/negotiations.”

Remarks at June 2009 Air Show
A June 18, 2009, press report states:

Despite the Obama administration’s official desire to cancel the General Electric/Rolls-
Royce (GE/RR) F136 alternate engine for the F-35 Joint Strike Fighter, the program and its
customers are privately telling the manufacturers that the engine is needed.

Behind this apparent contradiction, GE and RR people at the show here believe, isthe fact
that the F136 has more inherent power potential than the current Pratt & Whitney F135
configuration.

GE program leader Jean Lydon-Rogers confirmed here, for thefirst timeinaformal briefing,
that the F136 was designed, from the start of system devel opment and demonstration in
2004, with abigger coreand greater total airflow than wasplanned in the pre-SDD stage, to
deal with increases in the JSF' s weight.

Oneresult isthat the engine could gain 5 percent in thrust (more than 2,000 pounds) with a
simple software change. In the medium term, though, GE and RR believethat the F136 hasa
bigger temperature margin than the F135, allowing it to maintain performance in hot-and-
high conditions.

This will be important for the United Kingdom. Although the F135 is expected to meet
formal key performance parameters, including the short-takeoff-and-vertical-landing F-
35B’s bring-back requirement for the U.S. Marine Corps, Britain's experience of Harrier
operations under hot, humid and high-level conditionsin Afghanistan hasled to a tougher
“hot day” definition. GE and RR say that the F136 can deliver more performanceunder those
conditions.

The program office and customersrecogni ze thisissue, according to peopl e associated with
the F136. The problem isthat in the past (and till, with this week’ s action in the House of
Representatives), Congress has cut aircraft from the program to pay for the F136 (Aerogpace
DAILY, June 17), and the program office and customers don’t want to see that happen
either. They want Congress to fund the F136 from other sources. Further complicating the
issue is that the White House has now formally come out in favor of cutting the F136.

7 Jason Simpson, “Gander: Military Needs Competitive Dua Sourcing For JSF Engine,” Insidethe Air Force,
September 4, 2009. See also John O. King, “Fixing National Defense: JSF Alternative Engine, Dua Sourcing Equals
Success,” Defense News, November 9, 2009: 37.

™ Bill Sweetman, “JSF Needs F136, Partners Say At Air Show,” Aerospace Daily & Defense Report, June 18, 2009; 2.
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Mandated Studies of 2007 on F-35 Alternate Engine”

Section 211 of the 2007 defense authorization act (H.R. 5122/P.L. 109-364 of October 17, 2006)
(see Appendix A for text) directed three independent cost analyses of the F-35 engine program.
The studies were conducted by the Cost Analysis I mprovement Group (CAIG) within the Office
of the Secretary of Defense (OSD), the Institute for Defense Analyses (IDA), and GAO. The
studies used the same data (which were provided by the JSF program office and contractors), and
were completed in 2007.

The studies cameto differing conclusions regarding the estimated financial break-even points for
an alternate engine program. The studies all cited non-financial benefits that would be derived
from an engine competition, including improvements in fleet readiness, contractor
responsiveness, sustainment of industrial base, and stronger international relations.

CAIG Study

The CAIG study examined the results of the engine competition for the Air Force F-16 fighter
program (also known as the Great Engine War—see “The “ Great Engine War” of 1984-1994" in
Appendix C), the engine competition for the Navy and Marine Corps F/A-18 strike fighter
program,” and the sole-source procurement of the Pratt and Whitney F-119 engine for the F-22.
The CAIG study noted that, in light of the CAIG’s analysis of past cost performancein
acquisition efforts using competition, the CAIG’s basdine * assumptions [were] generally
favorable to dual source case.” ™ The study assumed that the second F-35 engine provider
(General Electric/Rolls-Royce) would meet the initial provider (Pratt and Whitney) in pricing in
2014, thefirst year of competition. The study also assumed that competition would result in both
an immediate 5% price decrease in engine procurement costs, and steeper rate of reduction in cost
for producing subsequent engines (i.e., a steeper slope on the production learning curve).”

The CAIG study estimated that an F-35 engine competition would need to achieve a 21.1%
reduction in engine procurement costs in constant FY 2002 dollars over the lifetime of the
program to break even (i.e, to fully offset the costs associated with establishing and maintaining
a second source). The study estimated that, when calculated on a net-present-value (NPV) basis,”

"2 This section presents, in edited form, material from an earlier CRS report on the alternate engine progran—CRS
Report RL33390, Proposed Termination of Joint Srike Fighter (JSF) F136 Alternate Engine, by Christopher Bolkcom.

"3 The competition for the F/A-18 engine differed from the Great Engine War in that both GE and Pratt and Whitney
competed to build the same engine — the GE-designed F404. Although this did not permit a competition for engine
design, it permitted a competition for production price and production qudity.

™ OSD Cost Analysis Improvement Group Report (v6), “F-35/JSF Alternate Engine Acquisition and Independent Cost
Analyses,” March 15, 2007, Side 31.

" The shift to a steeper learning curve in these analyses is referred to as learning curve rotation. The CAIG study
assumed that the learning curve would shift (i.e., rotate) five percentage points. As anotiona example, a program
might originaly have a 90% learning curve, meaning that the second item requires 90% as much labor to build asthe
first, the fourth requires 90% as much as the second, the eighth requires 90% much asthe fourth, the 16™ requires 90%
as much as the eighth, and so on, with the quantities doubling each time to achieve the next 10% reduction in labor. A
five-percentage-point learning curve rotation would mean that this notional learning curve would shift to an 85% slope,
so that, for example, the fourth item might now require 85% as much labor to build as the second, and the eighth 85%
as much as the fourth, and so on.

" An NPV estimate takes into account the real (i.e., above-inflation) investment value of money over time.
Government cost-estimating regulations call for using NPV anaysisin situations involving an expected stream of
expenditures over many years.
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the required amount of procurement-cost reduction would be 25.6%. The study estimated that
DOD would be unable to recoup itsinitial investment in the alternate engine devel opment
program through procurement savings alone. The study stated that DOD would need to
effectively compete engine operations and support (O& S) contracts to have a chance at attaining
a 25.6% savings to reach a break-even point by 2040. The report seemed skeptical that, even with
competition on O& S contracts, a 25.6% savings could be achieved.”

In addition to the above-mentioned non-financial benefits of engine competition that were cited
by all three studies, the CAIG study discussed the issue of growth potential in the F-35 engine.
The study estimated that afourth- or fifth-generation fighter would experience an average of
7.2% weight growth between Critical Design Review (CDR) and Initial Operational Capability
(I0C) and an additional 0.3% of weight growth thereafter.” Such growth in aircraft weight would
eventually require a commensurate growth in engine thrust. The CAIG study stated that Pratt and
Whitney's F135 engine was already close to exceeding its designed engine temperature
specifications, and would require modifications beyond those that would be needed in the F136
engineto allow for thrust growth.”

IDA Study

The IDA study examined the engine competition for the Air Force F-16 fighter program (the
Great Engine War) and the engine competition for the Navy and Marine Corps F/A-18 strike
fighter program. The study estimated that an F-35 engine competition would result in a gross
savings of 11% to 18%.% IDA concluded that past studies of various procurement competitions
showed an average (un-weighted) savings of 14.6%.*

The IDA study estimated that an alternate engine program for the F-35 would incur direct and
indirect investment costs of $8.8 billion in constant FY 2006 dollars.* The study concluded that it
would not be feasible to recoup these investment costs through procurement-cost savings alone.
The study determined that for the alternate engine program to break even on an NPV basis, the
required amount of procurement-cost savings would be an “unrealistic” 40%, and that the
required amount of savings would decline to 18% if engine O& S contracts were also competed.®
The study stated that DOD *has not typically linked procurement and O& S costsin asingle
competition” and therefore had limited historical data on which to base an estimate of potential
0& S savings.*

" OSD CAIG Report, Slide 37.

" The CAIG's estimated weight growth prior to IOC is greater than the F-35 Joint Program Office (JPO) estimate of
3%. The JPO aso estimates that the F-35's weight will remain unchanged after 10C.

™ |bid. Slides 25 and 26. Note: Since the F136 is earlier in its devel opment cycle, anaysts comment that its design is
not as set as the F135 and could better incorporate engine growth requirements without major modifications.

8 |nstitute for Defense Analyses Report: “ Joint Strike Fighter (JSF) Engine Cost Analysis: Summary of Results
(Revised),” March 2007, Pg S-3. NOTE: IDA determined a 11% savings from competition over the upgraded F100-220
Pratt and Whitney engine and an 18% savings from competition between the origina Pratt and Whitney F100 and the
GE F110 (Pg 23).

8 |bid. Pg 24. However, IDA noted “significant inconsistencies” with studies of past competitions which need to be
taken into consideration when evaluating potentia savings.

& |hid., p. 20.
8 hid., p. S3.
8 bid., p. S3.
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The IDA study states that contractor responsiveness was “the primary motivation for the Great
Engine War.”® The study stated that F-35s are to constitute 95% of the U.S fighter/strike-fighter
force by 2035, and that having an alternate engine could mitigate the risk of the entire F-35 fleet
being grounded due to an engine problem. The study stated that enhanced industry responsiveness
to engine upgrades and fixes resulting from competitive forces might have a significant effect on
overall fleet readiness.

GAO Study

The GAO study stated that procurement-cost savings of 10.3% to 12.3% would be required for
the alternate engine program to break even on its investment costs.®® The study stated that
analyses of past engine competitions have shown financial savings of up to 20%.% The study
concluded that it is reasonable to assume that savings generated from competing the engine would
recoup theinvestment costs. Michad Sullivan, GAO’s director of Acquisition and Sourcing
Management, stated in testimony that he believed the alternate engine program would reach its
break-even point by the late 2020s.% The study stated that DOD’s program management advisory
group recommended in 1998 and again in 2002 that the alternate engine program be continued
dueto its non-financial benefits, in spite of only finding marginal financial benefits.

Recent Developments Concerning F135 Engine

Reported F135 Cost Growth and Quality-Control Issues
A July 27, 2009, press report states:

United Technologies Corp.’ s cost estimate on its engine for the Pentagon’ s most expensive
weapons program had “fairly significant” growth thisyear, according to the U.S. military’s
program manager.

The Hartford, Connecticut-based company’s 30-year estimate for the engine used on the
most widely produced F-35 Joint Strike Fighter model increased 24 percent to $8.3 million
apiecefrom $6.7 million, Marine CorpsBrigadier General David Heinz said in an interview.
He said that was the biggest annual increase since the program started in 2001.

“So we are challenging them for a ‘war on cost’ to drive down the cost,” of the engine
designed by the company’s Pratt & Whitney unit, Heinz said. “It's obvioudly in the
government’ sinterest and in Pratt’ sinterest to do so.”

Pratt must get the cost estimate back to $6.7 million, he said. “Then I’ d know the taxpayer
was getting afair enginefor afair price,” hesaid. “Pratt isworking very aggressively to get
back to that price.”

& |hid., p. 44.
8 Analysis of Costsfor the Joint Strike Fighter Engine Program, GAO-07-656T, March 22, 2007, p. 1.
 bid., p. 2.

8 Transcript of March 2, 2007, hearing on DOD aircraft programs before the Air and Land Forces subcommittee and
the Seapower and Expeditionary Forces subcommittee of the House Armed Services Committee.
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The new cost estimate figures should factor in the congressional debate over whether the
Defense Department proceeds with purchase of a back-up engine under development by
Fairfield, Connecticut-based General Electric Co. and London- based Rolls-Royce Plc,
Heinz said.

The Pentagon is againgt buying the back-up engine. Heinz said that, while he supported the
Pentagon, it was his job to provide cost and price information to frame an informed
congressional debate about the potential merits of competition....

The new cost estimates for the jet’ s engine highlight the potential value of competition to
keep pricesin check, Heinz said.

“It is alarge jump and I'm very concerned, and it's part of the reason that | think the
alternate engineisimportant for now,” he said...

Pratt spokeswoman Erin Dick said the company istaking “aggressive steps’ to reduce the
projected costs. The company isincorporating lessons from cost-reduction initiatives on its
F119 engine used to power Lockheed Martin’s F-22 fighter that lowered prices by 30
percent, Dick said.

“We believe we have the same opportunities for cost reduction” in the engine for the F-35,
which include engineering changes and production improvements among Pratt and
subcontractors, she said in an e-mailed statement.®

A July 29, 2009, news report states:

The Pentagon’ s program manager for the F-35 Lightning 11 Joint Strike Fighter yesterday
criticized theairplane s primary enginemanufacturer, Pratt and Whitney, for quality control
deficiencies that he says have led to cost growth.

“Pratt can do better, and | am pushing very hard for Pratt to do better in the war on cost,”
Marine CorpsBrig. Gen. David Heinz told reportersfol lowing arollout ceremony herefor a
Navy variant of the fighter.

United Technologies Corp. [UTX], Pratt’s parent company, has increased the cost for the
F135 engine from $6.7 million to $8.3 million apiece in itslatest estimate.

Heinz said hewas particul arly dissatisfied with yield ratesfor certain machined components
of theengine.

“Thereareportionsof articlesthat | am building today that | throw away onefor every onel
build because the scrap and rework rate has not come up to alean manufacturing process,”
he explained. “We areimproving those processes every day, but | am not satisfied with the
rates that | am getting in yield.”

He said a 50 percent yield is unacceptable.

“1 believe, even at thispoint, that [theyield] should be eighty percent—wherel’ m scrapping
onein five [parts] as opposed to one of every two,” he said.

Pratt spokeswoman Erin Dick said the company has a plan toimproveits production yield.

8 Tony Capaccio, “F-35 Engine Shows ‘ Fairly Significant’ Cost Growth,” Bloomberg.com, July 27, 2009.

Congressional Research Service 38



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

“Our leaned out production cost and process will improve on the F135 just asit did on the
F119 engine powering the F-22 Raptor, whose cost was reduced 30 percent by thetimethe
production was|eaned out,” she said. “We have that same cost reduction and improvement
opportunity with the F135 engine.”

Heinz said heisnot concerned about the cost impact for the F-35 program asawhol e “ from
astandpoint that | have enough budget today to accommodate this program.” According to
Heinz, the budget for the F-35 program has been adjusted in the current fiscal year toreflect
the engine cost increase.®

AnAugust 7, 2009, press report states:

A senior Pratt & Whitney official thisweek defended his company’ s F135 engine program,
calling reports of shoddy workmanship by the company on the F-35 Joint Strike Fighter
power plant “grosdy inaccurate” and “demoralizing.” ...

Last week, F-35 Joint Strike Fighter program manager Marine Corps Brig. Gen. David Heinz
told reportersthat Pratt’s F135 engine had a 50 percent scrap rate, meaning the company
needs to remanufacture certain components of half the power plants it builds. Pratt
emphatically disputes that claim.

“In the case of acouple of parts... we'reat 70 to 80 percent [yield] rate, which at this point
in the program is exactly where we should be,” William Begert, the vice president of
business devel opment for Hartford, CT-based Pratt & Whitney, saidin an Aug. 5 interview.
Thismeanstwo or three parts have a 20 percent to 30 percent scrap rate. Begertisaretired
Air Force general and aformer commander of Pacific Air Forces.

“Overall, we'redoing very well on scraprate,” he continued. “We' rerunning 97 percent for
thetotal engine. So to say that we have a 50 percent scrap rate ... isgrossly inaccurate. It's
just not true.”

Begert said the company hashad some difficultieswith ahandful of components—ahollow
fan blade, for example—but nothing to the degree expressed by Heinz, who told reporters
that, for every two engines Pratt builds, one gets thrown away.

“That isjust not true,” Begert said. “It’ snot like you put awhol e enginetogether and decide
that it’ snot going towork and you throw it away. It’sindividual partsof theenginethat you
machine and fabricate and build and perhaps some of them are not at the very tight
tolerances that you need.”

Begert went on to call last week’ s reports “demoralizing to people who are working very
hard and trying to meet customer expectations.”

Phone calls and e-mail messages|eft with the Joint Strike Fighter program office seeking a
response to Pratt’ s assertions were not returned.

Beget did acknowledge the company is not satisfied with engine costs. In an April 7 memo
to her successor, then-Air Force acquisition chief Sue Payton wrote that “cost growth isan
ongoing concern” with the F135 engine program. (As of presstime—Aug. 6—no successor

% MarinaMalenic, “Heinz Raps Pratt On F-35 Engine Manufacturing Practices,” Defense Daily, July 29, 2009: 3.
Materid in bracketsasin origind.
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has been named.) From FY-07 to FY-08, issues with the engineled to a$3 million increase
in unit recurring flyaway costs for Marine Corps JSF aircraft, according to the memo.

“We're not where we want to be on the projected curve going forward,” Begert said,
referring to a chart that projects the program’s cost over the next 30 years.

“But we are taking lots of actions to get on that curve,” he continued. “We've had an
independent review with the government on the actionsthat we' retaking, and they feel very
satisfied that if we keep doing the thingsthat we' re doing ... we will get to the cost curve.”

Begert compared issues with the F135 effort similar to ones experienced early on when the
company built the F119 engine for the F-22A Raptor.

“Thereis a curve that takes it to where the cost is per engine today and over time as you
build more engines—and the more engines you build, the better you are at this—you drive
down cost, because you get better supplier quotes, you get better producibility and over time
these projections show you coming down to where you should be,” he said.™*

DOD Team to Review F135 Cost Issues and Report by November 20

A September 8, 2009, press report states:

A high-level, independent Joint Assessment Team (JAT) hasbeen formed by the Pentagon’s
chief procurement executiveto investigate concerns about asurgein the projected cost of the
Pratt & Whitney F135 enginefor the F-35 Joint Strike Fighter (JSF)—even asthe Pentagon
and White House moveto shut down the General Electric/Rolls-Royce F136 alternateengine
and eliminate the engine competition that has been an integral part of the program since
1996.

Undersecretary of Defense for acquisition, technology and logistics Ashton Carter is
understood to have set up the JAT following alate July meeting with the JSF joint program
office (JPO), where JSF leaders warned that F135 costs appeared to be headed for higher-
than-budgeted levels. JSF director Brig. Gen. David Heinz has expressed concern about
F135 costs, but hasreportedly been cautioned against public commentsby Defense Secretary
Robert Gates.

The team is working on a tight schedule, visiting Pratt & Whitney later this month and
reporting by early October. What's also unusual is that its reported tasks are in line with
tasksthat a system project office would normally handle internally.

Carter has asked former acquisition official and DHS deputy secretary Paul Schneider to
chair the JAT, which will include Pentagon, Air Force and Navy representatives along with
some outside consultants. Itsgoal, industry sources say, istoinvestigate and understand Prait

' Marcus Weisgerber, “Pratt & Whitney: Allegations About F135 Engine Scrap Rates ‘ Not True' (Updated), Insidethe
Air Force, August 7, 2009. The version shown hereis an updated online version. Thereis an editorid note at the start
of this version that states: “ Clarification: Subsequent to publication, a Pratt & Whitney spokesman said William Begert,

vice president of business devel apment, misspoke when he said some parts of the F135 engine were a “ 70 to 80

percent scrap rate.” In the case of two or three components, thereisa 70 percent to 80 percent yield rate, meaning the
scrap rateis 20 percent to 30 percent. Also, the original story reported that Begert called F-35 Program Manager Brig.

Gen. David Heinz's comments’ about the Pratt & Whitney F135 engine “grosdy inaccurate” and “demoralizing.”
Begert was responding to the media reports not the genera’ s comments. The story has been updated to reflect the

changes.”
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& Whitney' s cost structure and help the JSF officein its assessment of the company’ slatest
Low Rate Initial Production (LRIP) IV bid. The JAT alsowill look at scrap rates and other
production issues.

Pratt & Whitney, meanwhile, saysthat the company “continuesto work aggressively with
the JPO to reduce the cost of the F135 engine and we have made progress. Our upcoming
LRIP IV Proposal reflects confidence in our cost reduction strategy.”

Engine costs are a major issue for the JSF because the program’s unit cost goals are
extremely challenging. On Aug. 31, Gatesvisited Lockheed Martin’s Fort Worth plant and
stated that the fighter would cost only half as much asthe F-22 in full production.®?

A September 9, 2009, press report states:

U.S. defense acquisition chief Ashton Carter has ordered a high-level panel to review all
aspects of development and production of the F-35' s primary engine by Nov. 20, according
to a Pentagon memorandum.

Thejoint acquisition team (JAT) Carter has established to review the F135 engine program
should look at “all aspects of devel opment and production of the F135 engine, with primary
focus on undergtanding the production cost, cost drivers, cost projections and long-term
affordability of the F135,” Carter wrote in arecent memo.

Carter has directed the review team to “develop a plan to address F135 cost and
affordability,” states the undated memo, obtained by Defense News on Sept. 9....

Theacquisition, technol ogy and | ogi stics chi ef stated in the memo that he became concerned
about F135 costs earlier this summer after being briefed by the F-35 program office on the
fighter effort. That briefing, hewrote, covered “projected cost growth in Pratt & Whitney's
F135 engines.” The new primary engine cost expectations “are outside the bounds of
Selected Acquisition Report projections, and | am concerned about continued cost growthin
the F135,” Carter wrote.

Industry sources say the primary engine effort is nearly $2 billion over budget.

The special acquisition team, Carter has directed, should work with the F-35 joint program
office to “understand the F135 cost structure, cost drivers, and current baseline cost/price
track,” according to the memo.

The team also should “identify focus areas that adversely impact engine affordability
projections,” according to the document. It also should describe possible cost-reduction
options.

Further, Carter has directed the JAT to work with the F-35 program office to develop a
“reasonablecost” for the program’ slow-rateinitial production 1V phase. Itswork with the
35 program office also should include devel oping a new cost projection for the 2009 SAR
round, which informs lawmakers of Pentagon weapon programs that are dramatically over
budget.

2 Bill Sweetman, “Government Sends F135 Tiger Team Into Pratt & Whitney,” Aerospace Daily & Defense Report,
September 8, 2009: 3.
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“We are looking forward to the opportunity to host the Joint Assessment Team, and show
them the results of our cost reduction efforts over these last months,” Pratt & Whitney
spokesperson Erin Dick said. “We are confident we can provide the team alevel of detail
that will reinforce our cost commitment to the Joint Program Office. Pratt & Whitney has
developed a plan to reduce the production cost of the F135 propulsion system. We have
taken very aggressive steps to make this happen, and we have made progress.

“We will demonstrate to the JAT that the learned out cost targets for the F135 engine and
RollsRoyce STOVL Lift System areachievable,” Dick said. “Wewill providethem all the
information they need to understand the progress we are making with respect to F135
propulsion cost and our continued way ahead. With the Pratt & Whitney F119, currently
powering the F-22, we were ableto achieve a 30 percent cost reducti on from devel opment to
production, and we are applying the samelessons|earned on the F135 and are on the path to
achieve similar cost savings.” ...

The team must examine the F-35 joint program office, F-135 prime contractor Pratt &
Whitney, and the primary power plant’smajor suppliers, according to the memo. The JAT
must visit the F-35 program office and Pratt by Sept. 14. Carter has ingtructed the team to
deliver preiminary findings by Oct. 9 to the Pentagon’s director or portfolio systems
acquisition, and the Navy and Air Force acquisition executives.

The AT&L chief wantsthe special team to assess F135 manufacturing issues.

He directs it to “assess wrap-rates, scrap rates, quality and plans to transition from
development to production rates,” aswell as“thelearning curve and compare F119 vs. F135
processes.”

The F119, also developed by Pratt & Whitney, powers the U.S. Air Force' s F-22 fleet.

Carter a sowantsdata on Pratt’ smanagement of F135 subcontractors, instructingtheteamto
“assess subcontractor cost management and subcontractor technical oversight.”

The memo aso ordersalook at F135 business strategies. Carter wantsthe JAT to examine
the following: “overhead rate chalenges, breakout parts strategies (mainly an activity
looking at Rolls Royce), contract structureand incentives, fees (including profit and material
handling) and devel opment of alternative component suppliers.”®

Pratt and Whitney Offer to Reduce F135 Engine Cost
A September 10, 2009, press report states:

Responding to competitive pressurefrom arival engine manufacturing team, the producer of
themain enginefor the Defense Department’ snewest fighter jet will also offer the Pentagon
a better deal.

Connecticut-based Pratt & Whitney [UTX], devel oper of the F135 engine for the new F-35
Joint Strike Fighter, is preparing a counter-offer to a proposal from Generd Electric [GE]
and partner Rolls-Royce that would provide the government with afirm, fixed pricefo